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IMTRODUCTION 


Tht! secondary school world m India is yet to be research- 
f onscious, hence sometimes even normal information is hard 
to come by. Six years of valuable guidance of Dr Varma 
for which I owe a deep debt of gratitude to him, is mainly 
responsible for the completion of the research piesented here 

This study was conducted on the age group of 14 f i e 
students of Class IX The Kolhari Commission (1964-66) 
proposed extension of general education upto 16+ le, upto 
X Class Presently diversification of secondary education is 
done in Class XI and students opt for any one of the three 
streams - Humanities or Arts, Science and Commerce Since 
no variable of the battery of this study is based on scholastic 
achievement of students, this battery of eight predictor 
variables - Differential Aptitudes, Intetest and personality 
can conveniently be used to select students for the three 
streams in class XI of Higher Secondary and Junior Colleges 
and to predict their scholastic achievement at the end of 
Xil Class I e. in the H S S.C. examination. 

The advantage of a fundamental research is that it has 
a longer utility than any other piece of research The N,V, 
IR. DR, Science Interest, Humanities Interest, BIN and F1C 
tests can be administered to a X Class student The regression 
weights would be calculated from his scores in the above 
tests. Further statrstical calculations lead us to obtain « 
values in Science and Humanities for every student of class- 
X The critical point of discrimination (Fisher's Discriminant 
Function) is already worked out in this research study for 
humanities and science streams After calculating critical 
points of discrimination, for students it can be safely decided 
to what stream m class XI either Humanities or Science a 
student should be admitted in reference to the critical point 
established by the researcher. 
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Surpf-ssntglv, the author had aiso suggested in 1965 
vo^dHonniiMtiort of education after i e after X class 
jJortg w.nh jrademic courses - Humanities, Sciences and 
Comiwrc® proposod by the Kothan Commission. It is a 
I'Aoedy that we hav© faded to vocationalise the higher 
secandary education tiH this day There are pious hopes in 
tb» Seventh Five Y®ar plan i 0 . after April 1986 the 
Government of India would insist upon the states to vocationa- 
ise higher sacondary education and would be giving sumpu- 
luoui prant* to tha States to do n. 

Still to arrest wastage and «staflna!ion in higher second- 
I'V education and Mve manay ar^d energy of men concerned, 
pTOper Miectioii of ^students for Humanities, and Sciences will 
be imperative and useful Pr&diction of performances of 
student's in the H S fe C examination before their admission 
<r> Class XI will be helpful to students and parents. The 
PKPdictor variables of the battery of this research study can 
wv@ the twin purposes stated above at the higher secondary 
or junior college stag® 

I am highly otoligwl to Dr, R, G.Bornrwter, Penrrsylvania. 
USA and to Dr Stephen Wiseman Manchster, UK, for 
thaif psntn.ssion to uw the Parsonality inventory and the 
“Devon Int^test Test respectively and to Piofs J P Guilford, 
P 4 u! Horst R L Thorndike and P F. veTion for the reprints 
of thstr aritmJiS and suggestions through personal communi- 
r^fions 

My thanks are due to Dr E A Pires, formerly Principal, 
Central Srvutiute of tducation Delhi, to Dr K. G, Rama Rao, 
fommlY Dmetor. Bureau of Educational and Vocational 
Guidance Government of India. Delhi and to Dr, P. Razdon, 
Pfintipal Ttachets' Training College, Hindu University, 
Varanasi fof their advice and encouragement in the course of 
th.s Study ! am grateful to my colleagues m the University 
College of Education, Nagpur, for their counst! and to the 
Ce^dmasttrs of the secondary schools in which my tests were 
administered lor ifwir generous co-oporatton. 
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Mention cannot be made individually of my teacher 
ffipnds who asf^tPd m© in administering the various tests and 
furnished me with the estimates of 'Achievement and 
Pfrwnahty' at the expense of their time and energy 1 am 
thankful to them all 

I am indebted to the National Council of Educatmal ' 
Hesearch and Training for giving a grant of Rs 3000/- for 
publishing this Ph D. research. Because of certain cifficulties 
th® publication took a longer time than stipulated The NCERT 
trad kindly extended the period of publication and obliged 
the author, 

Mrs D P Shinde, Director of Urban Arts, Hyderabad has 
taken great pains in printing and publishing this doctoral 
thesis in book form, 1 am thankful to her. It is hoped that the 
book Will be useful to the teachers, headmasters, principals 
and even parents in selecting students for the streams in class 
XI for guidance and predicting their achievement in XII class 
Undoubtedly, it can be instrumental in arresting wastage and 
stagnation in higher education 


M. B Pande 
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PREFACE 


Aim of Secondary Education : 

A student comes to a Secondary School to be given the 
means for his ail sided development and an end of striving, 
suited to h m An inheritor of the social order, he expects an 
all round development of his self-a sharpening of his intellect, 
,1 wideni'iij of tnnzon of his knowledge, cultivation of the 
srnsp of b»>longitigriess to society through Secondary 
Education 

As a prospective contributor to the enrichment of his 
social heritage, opportunrties are to be provided for him here, 
so that he carves out a groove-a career-for himself, of his 
own choice to stand on his own legs after he goes out of this 
stage of education at 18 The responsibility of the present 
day secondary school m India is greater because of universal 
nnd free primary education upto 14+■ and the consequent 
expansion of secondary education whereby many students 
come to secondary schools from homes where there is only 
slight educational environment. 

Individual diffarances; 

Moreover, adolescence is a period of great stress and 
strain, a period of psycho-physiological transition and trans¬ 
formation and therefore, the most important period of an 
individual's life The psychological researches on measure¬ 
ment of abilities, interests and personality have proved that 
they grow during adolescence reaching a climax m the 
prrme', i e between 14-i- to 16-i-. Individuals differ greatly 
in abilities interests and personality make-ups and the diffe¬ 
rences are especially important at such critical times as 
adolescence ( 14 -t- ) and maturity ( 18 -t- ) 

The Problem of Planning an educational Programme 
becomes acute when opportunities are to be provided for a 
larqe number of individuals with wide differences Drawing 
our attention to this fact Dr Mudaliar writes, "In view of 
the fact that education upto the age of 14 has been made free 
and compulsory under the Constitution, students with a very 
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wide Vtjrioty of talents will be seeking education m future. 
Till!? postuicstes that our secondary schools should no longer 
b» “sirtgle track' institutions but should offer a diversity of 
educational programmes calculated to meet varying aptitudes, 
interests and talents vwhich come into prominence towards 
the end of the period of compulsory education.” To fulfill 
thi®, 'enrichment' of the secondary school programrtve, diag¬ 
nosing and fostering varied abilities, interests and persona¬ 
lity patteinu of students between 14 to 18 has become the 
need of Htc hour in our country 

Cliango^ n#c»d of society and individual : 

The world has witrressed an extra - ordinary, rapid 
change m the last half century and more especially in the 
last twenty-five years The failure of educational programme 
to meet developmental needs of human beings in consonance 
with the development of society is being dramatically disp¬ 
layed sn India. Sir Fred Clarke’s, words, "If wa conducted 
our medical and engineering services and our industrial 
production with the same shp&hod carelessness, the same 
disregard to precision of thought and lartguage. the same 
Wild and reckless play of sentrmentalrty or class prejudice or 
material interest masquerading as principles, with which we 
carry on our public discussion about education, most pati¬ 
ents would di®, most bridges would fall down and mos>t 
manufacturing concerns would go bankrupt" addiessed 
to th® English nation could be relevant for us also, in the 
pre&em ctrcumsttncos Th© industrial programm© for exam¬ 
ple, has mad® ©ffectiv® use of psycholog.c il tests and has 
iittem{Jt»d succwsfulty to msaiure probublu proficiency in 
any task by pr#«enttr»g 'know-how' situation's wtiich tepro- 
d«c« on a small sarr^imgu of th© typo of auttvity which 

succets m thut function demands arid has thus gamed thro¬ 
ugh tnhancod operation-efficiency of the workers Human 
talent « no te» important to the present and future progress 
of sociity Than materia! resources This is to be realised and 
attended to in our ctMrntry on prronty basis 

TH® diversities of each and every student are to be dtag- 
rn3a&d thrcMjgh psycholc^rcal tools, and fostered, so that a 
$tad®ni with abilities in this or that course of study learns to 
mjke tha nrost satisfactory use of his talents rn tha field of 
hi4 ch'j.iC for th* gocnl of th© society, 
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U pnjoins upon us an added responsibility of proper sele- 
rtion and guidance of students for these streams Dr. Muda- 
liar dprUifes "A democracy is based on faith m the dignity 
,ind worth of every single individual as a human being. The 
fs^cnce of a democratic society is not only the tolerating but 
the welcoming of differences which make for fhe enrichment 
of life" A nation needs not only intelligent scientists but 
bright politicians, humane social workers, resourceful agri- 
culfiirisls, skilled technicians, enterprising tradesmen, edifying 
f’ltists and even good house wives 

The Problem ; 

Pelection of students for diversified courses in secondary 
rchools according to the difference.s in their nature and pre¬ 
diction of their scholastic achievement at the time of sele¬ 
ction or commencement of secondary education are the 
outstanding problems before us. If they are solved properly 
much of the colossal national wastage and stagnation of 
human potential m our education can be arrested 

Presently , selectiou of students for electives is done on 
die basis of their marks in the annual examination only. 
Selection by this 'creaming-off' process by virtue of which the 
more intelligent students with greater 'g' ability are admitted 
into science course and the rest distributed amongst other 
courses is educationally unsound and socially suicidal 

Academic prediction should be an important aim of our 
examining process Differential measures of a pupil’s schola¬ 
stic promise are our only hope With a view to enabling those 
whose concern is secondary education to know and measure 
the individual differences among students in respect of 
aptitudes or the innate and current potentialities which denote 
relative promise for their future development in a field of 
study, the interest or the structural dispositions which deter¬ 
mine the direction of future scholastic performance and 
personality or the totality of an individual's being, this study 
fi«eks to offer necessary psychological tools. Decision about 
a future course of study best suited to a student, with a 
promise of success in it can advantageously be taken at 14 + 
which IS the age when the range of ability becomes fairly 
differentiated and significantly wider. 

Th* hypotheaos and the field ; 

To sum up, this research study is based on the following 

hypotheses. 
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1) Tt-at together with cognitive abilities or 'Differential 
Schols«st»c Aptitudes', interests arid Personaiiiy shape schola¬ 
stic achievement of students at the secondary stage, 

25 That the respective cognitive abilities, interests and 
Persorrality patterns of students required for scholastic 
achievement u> secondary education differ m kind or degree 

Of to both, 

3) That It IS possible to differentiate between the 
candidates intending to offer courses at the secondary stage 
at the beginning of the courses with the help of their rrweasures 
on Aptitudes Interest and Personality variables of the battery 

4J That the subsequent scholastic achievement of such 
students at the end of the course of study can be predicted 
with the help of the predictive battery at the commertcament 
of the courses of study i e at the beginning of class IX. 

Twelve secondary schools with diversified courses-espe- 
cially Science artd Humanities - in the Vidarbha region of 
Maharashtra, both from urban and rural areas are chosen for 
administration of the various tests of the predictive battery 
School marks m ttie diversrfied subjects obtained by students 
offering the two courses of study in the annual promotion 
oKamination of class fX serves as the criterion. 

Differential Psychology : 

A mass of experiments of Sir Galton-ihe father of 
Differential Phychology of Cattell, Munsterberg. Gilbert, 
Kraepeiiri, Perrari, Stem, Binet, Thorndike, Merriman, McNemar, 
Fe.gngotd, Burks, Holzmger, Newman, Freeman, Jones and 
Others has proved that the child's structural characters produce 
Wide individual differences in both gerveral and special abih- 
tiw of irtdivtdudlft These differervees are conspicuous by 
their corittgfjt m adotewervee Anrve Anaetasi has reported 
siflniftcant mean differences between sexes alio. in her study 
of paychological traits including Jxith aptitude and 

persorrshty char»cteri»t>i:a eckriescants. 

The temrai Airtitode t 

fiTWlli^eiwe rsthe pWiver of indlvtdiiai for adaptation 
to the envirottment add big capacity to f«»h*p« and 
remodel u for h»s progress it ti daffcawt « miawy but grows 
«ind develops 0'*dtjally wttfe years ae a continuation of func- 
t development and errrorgence of new qualities consequent 
upon the vjfious Milages, of development u* ttie structure and 
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■'r)’*‘picxity of thp> n«»n>oufe v/stem and biological development 
It iTJ.uns its maximum height in adolescence *"The I Q fad", 
aicofomp to Stansfeld Sargent "which raged during 
the '1920's and saw the term applied indiscriminately, has 
declined To-day intelligence tests are seen in wider perspec¬ 
tive They do one thing only, indicate mental alertness and 
learning ability” 

Intelhgerrce is now viewed as an ability underlying all 
intellectual operations and in school situation as a general 
scholastic ability. i e a general average of the various aptit¬ 
udes for learning and profitting by it. It operates mainly from 
6 to 16 4 when general education is piovided to students 
Differential Scholastic Aptitudes : 

Intelligence tests do not measure mental patterns of a 
h'qh degree of complexity because they are capable of measu¬ 
ring simple elementary patterns only In an adolescent mind 
the patterns get complicated by the development of then 
powers through an interplay with environment resulting into 
an accumulation of acquired patterns. This operation starts 
at 14 4 In a secondary school (i.e after 14 4 ) we are more 
concerned with the differences in the degree to which a pupil 
possesses the various abilities—the pupil's abilities to acquire 
knowledge and skills demanded for a specific course of study 
— or with the differential scholastic abilities Differential 
Scholastic abilities or aptitudes represent a specialized combina¬ 
tion of abilities constituting this or that 'talent' 

Though most tests that are referred to as aptitude tests 
are ability measures, the term aptitude is employed when 
prediction of future success is the piimary purpose for use of 
the tests Besides discovering latent learning capacities which 
can not be recognised by achievement tests, the aptitude tests 
give a measure of scholastic promise in a particular field of 
study, 1 e they give a preview of how well a student is likely 
to do even along lines yet untried 

Summarising this, Albert Crawford states, "Aptitude 
testing provides one way of guiding youth, at different stages, 
towa'-d appropriate wide rivers of learning and some times 
wen up to one or another of their mam tributories". For many 
students this evidence of differential readiness to learn m a 
held of study as contrasted with other fields and profit by it, 

IS offered at 14 4- 

* A Hundred Years of Psychology, F Fkig^lTTBBB.' 
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The differential Aptitude Tests battery of Bennett. 
Seashore and Wesman and the Yale Education Aptitude 
baittery are used for differetial scholastic prediction While 
the YFA IS mainly aimed for college freshmen (17 +) the 
OAT IS effective at both 9th and 12lh grades The YEA is 
intended to measure facility in transfer of p evious schooling 
sn secondary schools to a series of courses at the college level 
Therefore, it has less prognostic value at the secondary level 
a«5 compared with the College Freshmen level Both are 
validated aq.iinst scholastic achievement Thurstone's PMA 
b Jttones are used for both college freshmen (17 t-) and 8th 
nraders (14 1 ) He used minimization of intercorrelations as 
the criterion to develop his PMA battery. When Thurstone 
employs the term 'validity' this refers, thereto e, to absence of 
correlation of the separate tests with internal criteria i. e. the 
several primary facto-s-themselves Had it been Thurstone's 
aim to construct a scholastic aptitude battery he would have 
swlected tests on the basis of their relative correspondence 
with an externa! criterion as school marks, grades or standard¬ 
ized achievement tests as is the case with the YEA and DAT 
batteries 

D, M Veirna developed a Differential Scholastic Aptitude 
tests battery on the lines of PMA and DAT batteries for IX 
grade's His predictive battery of eight tests N, IR, V, DR, P, S, 
Fd and M is muFnpotential in application and measures mental 
eibdittet, known to be largely unrelated functionally The tests 
tn his bittcry weie validated against the external criterion, i e. 
The school marks which was and still is the only possible 
tnteitonm India, however defective it may be The use of 
Or Verma'*. DSA battery for scholastic prediction has been 
dwnonwaled by its application to four subjects-Language 
fMarath.}, Geography, Science and Mathematics of Secondary 
Schools 

Th® triun® character of mind: 

Though diffe'ential aptitude tests are reasonably adequate 
for scholastic prediaion. very recent researches have shown 
that c^'tsssn trails of peisonality and charater play an impor¬ 
tant rols m stapmg schofastic success Eysenck holds that the 
•issts of pe-yonahty dtwl interest when combined with knowl- 
edg* of d candidate's imaUectua! ability make prediction 

• Fo iKSstmg Co!leg® Athttvemem, Crawford, Burnham, 1946, 
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considerably more accurate These tests are regarded as 
roTiplementmg the purely intellectual type of test-the aptitude 

or ability test 

Education aims at the all round development of an indivi¬ 
dual. Any educational programme should, therefore, be 
directed to train the whole mind ’ "Human behaviour flows 
from three mam sources - knowledge, emotion and desire", 
observed Plato, "knowledge has its seat in the head, it is the 
eye of desire and can become the pilot of the soul Emotion 
ttas Us seat m the heart, m the flow and force of the blood, it 
IS the organic resonance of experience and desire Desire has 
Its scat in the loins, it is bursting reservoir of energy " Dr 
Radhakrishnan, the former President of India, in his University 
Education Commission Report states that, "Cognition, Feeling 
and Will, though logically distinguishable, are not really seper- 
able in the concret life of mmd These three sides which 
answer to the familiar distinction of Jnana, Bhakti and Karma- 
express themselves through theoretical contemplation aesthe¬ 
tic enjoyment and practical activity These are found in 
different proportions in different individuals " Insisting on 
the use of interest inventories and personality tests together 
With aptitude or ability tests Vernon writes, "The funda¬ 
mental fact IS that abilities together with interests and 
personality traits tend more often than not to together" 
In his factorial study of the multiphasic Strong, Kuder and 
Bell inventories W IVl C Cottle has reported seven factors 
in the four instruments used, two of the factors being 
common to the two personality inventories and has proved that 
personality and interest inventories are complementary and not 
duplicatory Hull m his classic studies tried to exprese the 
relationship between achievement, ability and interest He 
suggested that ability and interest combine multiplicatively to 
produce achievement rather than additively Expressing this 
relationship symbolically he proposed the following equation 

Achievement = K (Ability X Interest) 

where K is a constant 

litt»rest - a daterminar of a specific course of study : 

While scholastic aptitude indicates innate and current 
potentialities of a student - the 'Power' that governs, interest 
gives direction to this power and determines a specific field of 

♦Man's Emerging Mind, N. J Bornll, 1957. 
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study for its fuller utilization. Burt has adiTiitted that interest 
together with abilities and temperamental dualities shape 
individual differences m scholastic achievement Establishing 
a close relationship between aptitude and interest, Super 
defines aptitude as a measure of the piobable rate of learning 
v-hweti results m interest and satisfaction Strong holds inte¬ 
rest as an activity and an indicator of satisfaction. In the 
opinion of f/cDougall of the Hormic School, interest is a 
conative tendency detei mined by our instincts and sentiments 
Kuder calls interest a 'way of feeling,' 'a frame of mind'. 
Explaining the comprehensive character of interest 
dersitd states "Irnorests are more than a cluster of favoured 
fi'-tivities.. They represent, m the aggregate, modes of life in 
which the human being's emotional well being and his social 
'eUtJons are deeply involved " It is generally accepted that an 
'nterast-experience consists of cognitive, conative and affective 
elements 

Evemhough interests are influenced by environment and 
expenervce, they are fairly stable. The following correlations 
were found by Strong between two sets of interest scores for 
atudems of 11 *•, 14-c and 17 + age groups when retesting was 
done at varyng intervals • 


TABLE 1 1 

stability of curricular interests 


Interval 

11 i- 

14-^ 

17 + 

1 year 

.62 

69 

.80 

7 years 

51 

87 


3 years 

31 


68 

4 years 

31 



6 yaarit 

. 

.52 


9 years 

• 

, 

.68 


Sofigiifing that the curricular interests can be reeo* 
fimsed Shong § result* have shwvn a fair degree of stabilty 
of interests of sacondary school ervtrants (14+). Super 
Bftrces with Strong that students vary considerably in their 
mierttta"**# fey the** t© succ®**i-i|» 

differ«nt coutws of study. Anastasi (1961) has reported 
that perhaps academe criteria against which most mul¬ 
tiple aptitude feitteriBs have so far b##n validated, are not 
< te.idv dif^eswMMWe cm the basis of aptitudes. Sh# co>nclu- 
J(,“v ttwt d<W<i*rrtrti.t>s lEt performance in sspecific cows*# dep#nd 
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primarily on mterosts, motivation and emotional factors For 
th,; f i'-,t sixty years psychologists have been interested in the 
nieasiiroment of interests. But the research and the results 
not been directly utilised for scholastic p.ediction on a large 

stale. 

The fnterest rnventory : 

It IS only during the last three decades that researches 
«ui ii as those of Peal and Lambert (1951), Wiseman and Fit- 
ipatni k (1954), Lovell and white (1953) have shown a trend 
towards global investigations concerning the relationships of 
interests of students with scholastic achievement The Peel 
anrl Lambert interest test which is an information test uses a 
Single score - 

f P-A 1 

^-X 100 )■ which asseses a 'bias of interest' 

I PdA J 

This interest score is a difference-score and shows the bias 
m favour of practical interests over academic interests of 11 + 
students The Devon interests Test which was first construc¬ 
ted by Fitzpatrick (1951) yielded a single score of practical 
interest as above and is more successful than the Peel and 
Lambert test because it proved to be the second best predic¬ 
tor m his whole battery, In a further research of this test in 
1954 Fitzpatrick proved it to be more discriminating when 
interest items contained 'a distractor' an item not belonging to 
that category of interest It yielded two separate scores - an 
A-score (Academic interest score) and a P-score (Practical 
interest score) Items were grouped m boxes of six items 
each-two practical, two academic, one social and a strong 
distractor This test was applied m 13 + selection in Devon 
county in modern, grammar and central schools Analysis 
of variance showed that the differences between school types 
were significant at 1"o level for P-scores (boys and girls) 
and A-scores (boys) and that the differences were in the 
expected direction Peel and Lambert's ingenious combina¬ 
tion of information and 'miniature situation' test for measur¬ 
ing academic Vs technical mtersts, to be used m selecting 
11 + pupils for different types of secondary schools serves 
as a corner stone in the measurement of curricular interests. 
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Whan Dr Wiseman and Fitzpatrick factorised 'Devon 
interest Test' by the centroid method they got 'g' org . ed in 
Vernon's notation, as the first factor. The 'g' element in the 
interest test which is coutammated with aptitude or achieve¬ 
ment IS riot useful for differentiation in their process of 
factorisation there emerged a bipolar second order factor It 
showed - ve loadings on some tests and - ve on others The 
bipolarity of this 'Interest'factor possessed power to differen¬ 
tiate efficiently, one group of students from another 

One of the functions of this predictive battery of eight 
tests fias in developing optimal differentiation among families 
of siudies-Humimties and Science Hence an inventory on the 
lines of the 'Devon Interest Test’ was constructed An inven¬ 
tory differs from a test, in that there are no right and wrong 
answers or choices m it. It seeks information about students 
but does not test their proficiency It yields a score but 
does not give credits Dr. Wiseman calls his interest 
test an interest guestionnaire also. Therefore, a straight 
forward questionnaire approach, in which a large num¬ 
ber of activities from both Humamlies and Science courses 
are listed, is preferred for this inventory. A student is asked to 
say which activities he likes to engage m and which he does 
not. The inventory contains 100 items, fifty from Humanities and 
fifty from Science course respaotively Each box is made up of 5 
Items, out of which two are Humanities arid two Science acti¬ 
vities. Tho fifth Item is either a Science or a Humanities 
activity. This forced choice questiortnair® covering two 
(mam) types of curricular interests eppeors moi® promiamg 
than Strong's or than srty simpf® check fist of interests 
because u ttliminalee respons® sete end is eaww to stjn- 
dardiie and scor®, 

l^wrMWN^ity ; 

Aliport ctescfibas perwjnality to be th^* dvnamsc o^ganiia- 
t'Wi wiihm an md-vidudl of thuse psytholoycu! systems that 
determine h‘a unique adjustment to this environment. R B 
Cattell evp'ains pers-cHulitv as a predictor of a person's 
twhaviour in a given situat.on. Pointing to the comprehen- 
sivenesa of personality. Morion Pnnc© defines it as 'the sum 
lota! of all the biological innate dispositions, impulses, tenden- 
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appetites and instincts of an individual and the disposi¬ 
tions and tendencies acquired by experience' Personality is 
thought of as related to but not identical with intelligence, 
and as being closely identified with social ease and emotional 

balance 

Personality refers chiefly to an individual's emotional and 
«;ot;ial qualities together with his drives even though his intel- 
hgenre, physique and skills are certainly parts of it Person¬ 
alty IS expressed in terms of traits A trait is a characteristic, 
d trend, a way of response, an attribute or an aspect It is a 
mental structure, a quality of a person used to describe his 
life processes how he thinks, feels or acts Because an indi¬ 
vidual possesses certain traits, interrelated m specific ways he 
d(tsina particular way He has an integrated personality 
when his perceptions, habits and motives cognitive, conative 
and affective aspects of behaviour leave their marks m a 
pattern of personality traits that result in maximally effective 
adjustment with his environment 

Human personality is a complex phenomenon Simon 
Doniger states • "Human personality is so complex that we 
know It only in part, here too, we see, through a glass faintly 
It IS impossible for any one to understand a single personality 
(m Its entirety) the pistonlike drives within ; the tension be¬ 
tween desire and ideal, the clash of contending attitudes , the 
tortured effort of a flesh encased spirit to be free and autono¬ 
mous resulting in a conflict which usually destroys unity of 
experience and peace of mind Therefore, its measurement 
IS exceedingly difficult. 

In this research we are interested in the revelation of 
personality of a student of 14 ■+- through his style and form 
of work, through the steady or spasmodic quality of his adjus- 
ment: through his feeling tones. Personality is dealt with, 
here, at a non-cognitive level, more or less as a function of 
emotional integration and personality organisation and is 
measured by providing behaviour samples and miniature situa¬ 
tions of every day life within compass of a student Projective 
tests which are too lengthy, much too dependent on the subj¬ 
ective judgement of the tester and validity whereof is poor 
were not suitable to the objective in view m this study 
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per-'i* t**',!*: which ran-p«ns)r3!iM' b® apr'hpj jn ,i 
iflrfje ftiimp!® .smi hy si |htiy tri-^jpoii *' ri er'. h.ivt‘ 

itiftff forfs, b«en'<*(i P-id V«rru}'i * Ot'.pd*} thr i 
fiKtreme (Hi'.l d in.si?''?,, p-tper-ana pMifiS pprs.o i 

aittv tHSt-( afi'l C}itt’d‘'intMirR j hauld not be entirely rondem 
ned W<»d r orrtni'te<s one', aitfen iirdpr liu-tabie motivatmi 
rondilmni r,m b® of u<5luG both m p-iur ation d quidannn on J 
for ftKpfi?in,«.Tit,iS fes«ii?t,h"' Moreover, perronauty invontorie*. 
orf* more ¥,‘Orthw,hiie fh.m p'Otertivc* 10 * 1.18 in selection and 
nuidnnt® he' no'.o o* nmt.. itujn of •turJont'i. 

Thf* Bisnnrrofer Por'ton.iMy To4 whf'.b h.n O'.hi- 

Grtorfi!o,(ii j opoS.i'ity i'*, USA reprer<tdtt'* a nowtlepoi- 
tiir»» in thfi rT«'»''i'i(orT>»‘nf of prr'innali!'/ <’? tftiU it rnerfiiorui, 
r.u tidffjrent fM.t, .p orio t'is’o A vory CiintiiderabSe lidvinii 
futtf in 1 n ,1 ■!■'1 t.rM-KMjni".! t for -vlonni dratiun i o «pfMi 
)r ..ft' I t. ,t fy 1 , i ir<|fi Th»‘ .ill , J <■ 1 O’' . 

fii jh ro.irtn .ifi, ir ! f - iS’t'i’bfinp tiyf-1 to i n.i.j lo’ oin* 
"jd'Virtu.d W'itt iMslher !t i. t , Ub jWn.. Mtu,r?io,.s ni uviny 
dIV hh-or *, r'.f'in'. of b“h.iv,our-whtf h in* r iis'ly selt'-ted 
fnmi Ttujr dono'b Per-on.ddy Sthedu'e (1930' I'ovd Ht m 
b'ods'!i bit'over- on-Ldtaveriion Te»t and Allpo.t > Aj'eri 
dnnce-Submit.'iioo fieartion study It medsaures BIN-Neurotic 
tpndonry, B2S SeH tuftioierncy, B3i-lntroversion - oxtrave- 
rsion B4D - Dorn'riancp - fiubmission. F1C - Confidence m 
«ne'*cif and fJS Sociability traits 
Th« p®r®on®lity t®at: 

Flan.tqort tlHIS) fartOTi'i-e-i Brrnrputer s aripmdl R1N, 
P.iS R3! and B4 0 tmit '.com - end s(iqoes.ted that the same 
tp-it .'Oil'd mra'.ure two other personality traits - confidence 
m nne'■el* iPIC. and Socmbilitv {F2S) FianaqnrPs results 
lir.tifv the splwtinn of F1C scale in this study even thouqh 
<t IS hiqf'ly reNted to B1N '.cale A personality trait on 
wh.i h many researcbe*; of Cattell, Eysenck, Guhorri, Pmtner 
b.ivt” beer- direrteri is Neurotic tendency Bernreuter's BIN 
f,i< tm rnrt.unlv ovffrl.tfvi ynfh Eysenck's neurotir.ism factor 
Facto’ia! sturt'es of personality questionnaires show 
that introversion - extraversion overlaps largely with neutrotic 
tendency Bemreiiter has suggested, also, that BIN is to be 
pftrferred over his B3I because it possesses higher reliability 
i “bl Ti'us BIN from Bernreuter's four scales and FlC from 

* Personality Tests and Assessments, P. E Vernon 1953 
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f,ar iq.m s f'!tth“r ro MnJi on Bernreutor scales are selected 
n’ej'/sre aff'Hlive f Oiiuive personality of 14 \ students 

If ^ I'Mflv 

BIN qivos a m } ts'ue of neurotic tendency Persons 
St onng hirjti on this scale tend to be emotionally 
unstable Those scoring low tend to be very well 
balanced emotionally 

F1C ' IS a measure of confidence in oneself Persons scor- 
inri hig*' on this scale tend to he hampe'ingiy self - 
ronsriniis and to have feelings of inferiority, those 
scoring low tend to be very well adjusted to their 
environment 

Johnson (1934) has shown that the temporary mood of an 
irui vidiiai tioes not seriously influence test responses in Bern- 
rtMitpr Personality Test This has confirmed the utility of Bern- 
renter Personality Test beyond doubt 

Vernon has pointed out that the judgments of students 
furnish quite useful mfoimation rerjarding personality trait, 
but estimates and judgments of those who have observed 
them in school regularly especially their class-teachers, adds 
to this information Therefore, class-teacher's ratings of peisO' 
nality of students under then charge are also taken For predi¬ 
ction purposes a few really reliable measurements of siudents 
are more helpful than subjective generalizations about their 
personalities as a whole, hence, only BIN and F1C sre treated 
as predictor variables and estimates of teachers are not inclu¬ 
ded In the battery The 'Personality Test’ of Dr Bernreuter 
WiV! trnnsinted into Marathi with his kind permission 
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predictor variables 


1 


Diff#r#ntial mMSurament at 14 ^ : 

In thpir second study in 1945 (FMA - SRA, Chicago 
1 '*47) ihf aulho <s of 'Primary Mental Abilities, L L Thurstone 
found N V W. S and R factors adequate to measure 
r nb*>i;v at 14 * Suggesting a closer agreement on a 
f '(< ly s^ort hst of mensurable dimensions of intellective ability 
'iiti'-non has p'oposed that all faeto'tsls should agree to extract 
hrst of ail factof, t orresponding closr ly to Thurstone's N V, 
R and S factors D Wiseman* has discarded S in differen¬ 
tia! prognosis m the words 

' The relative lai k of success of spatial tests in 
solving the problem of differentiating abilities and 
«r>litudes required for technical and grammar 
courses has been due to the fact that such tests 
tppear to measure primarily mtelligence-'g' fac¬ 
tor • only and secondarily spatial ability" 

In his study Dr Varma has shown convincingly that the 
increment R2 by using his complete battery of eight tests as 
against the reduced sub-battenes for different criteria is not 
significant None of the variance ratios calculated proved a 
stgn)f*cam increase m R- Hence he proposed that the sub- 
battertes of Differential Scholastic Aptitudes be used advan¬ 
tageously m place of his complete battery His findings which 
further lusiify the selection of only N, V, IR and DR 'Differen¬ 
tia! Aptitude’ tests for this research as shown below aie 
fevtahng •• 

TABLE No 2 

DSA SUB-BATTERIES AND CRITERIA 

Increment in 

Criterion Test R* Other tests R-after adding 


added the tests. 

ItTguane N V, DR 2461 IR, P M .0094 

Gec^rapht, N, V, Fd .1767 IR, S, M 0076 

Scien*-e N V, IB Fd 1865 DR, P, S, M .0043 

Maths N, V, IR M 3683 DR Fd .0092 


• Rei,ent Trends in Psychology, T K N Meron, 1961. 
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The second study (1941-47) of Thurstone on 710 students 
of 8th grade has yiefded a Second order factor - a 'g' - which 
IS termed by him as 'Central energizing factor' This suggests 
that a separate intelligence test is not necessary when such a 
DAT battery is used for differential measurement at 14-h Thurs¬ 
tons i$ supported by the authors of the DAT m their fifth res¬ 
earch of DAT in October 1951. 

Prof Vernon has admitted that the main basis of any seg¬ 
regation or selection at 11 +, and 11 -t selection is a peculiar 
Eirghsh institution, must be general intellectual ability because 
this IS what we are, in fact, able to measure at that age. 
According to him students at 11 fall into two broad streams 
ft*f)r8seritmg opposite ends of a continuous distribution, A- 
arademic - verbal and P-technical - practical 

Scholastic measurement is a function of both the 'general' 
factor which gives an index of all-round scholastic ability and 
Group' factors peculiar to diversified courses of study in IX 
grade. Burt always insists on the presence of a general factor 
in addition to the group factors or 'primary abilities' Secon¬ 
dly, Burt emphasized that the 'general factor' common to all 
"cognitive' abilities extends to non-cognitive traits also, and 
that It IS, therefore, logically desirable to include assessments 
of emotional and conative characteristics The measurement at 
141- has firstly to determine the preferable stream of study 
for a pupil and secondly his probable success in that field of 
study. The multipotentiality of 'Group' factors, by virtue 
of which the components of a test battery are free to combine 
variously, resulting m maximising differences is of great value 
at 14 I-. Since differential selection of students for diversi¬ 
fied courses of study and differential prediction of their schol¬ 
astic success are the objectives of this research the multivari¬ 
ate approach to scholastic measurement has been used. 

The DSA Sub-battery of this study : 

In view of the above trends in the fields of aptitude test¬ 
ing and differential prediction, only N, V, IR and DR factor 
tests from Dr Varma's battery of 'Differential Scholastic Apti¬ 
tudes’ are selected to measure scholastic aptitude and to pre¬ 
dict scholastic achievement of pupils(14-l-)in secondary schools 
of Vidarbha As regards the functional importance of the 
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pbnve ft'*!!'. N <s an indf'x of computHtional skill and empha- 
IR IS a'po»v<>t’fu.irtio 1 and isj a cjaad index of 
/offdlfK liiat Icwol and V and partly DR show linguistic attam- 
mpot, spec'dlly V wh'ch depencii, on the vocabulary acquired 

Th.s sub-b ittery compares favomably with similar sub- 
h.ii;erie 5 of the PMA and Dr Varma's reduced DSA battery 
7ii‘ uiter rorrelutions (ropoded to two decimal places only) 
0 ! the factor tests are - 

TBLE No ? 1 

COMPARISON 01 tDSA SUB BFTERIES 
0? Varma s battery This batleiy Thurstoo's battery 


JX qrader 

s, N 

jT b23 

IX graders N 

753 

VIII graders. N 

710 

V 

!R 

DR 


V IR DR 


W 

V 

R 


N 25 

27 

16 

N 

32 35 

14 

N 

41 

40 

53 

V 

32 

25 

y 

42 

38 

W 


54 

.49 

iR 


14 

IR 


10 

V 



.59 


Irtt4»r®@t Measures ; 

Meei'iuremen of interest fias been helpful in detormmuKj 
the direction of future scholastic perfonnance of students 
m solvmq the problem 'what track next ?' Fryer based hts 
msasiirement of interest on exoiessed interest. 1 e the 
verbal piofessioft of mteiest in an ufijctt, activity, task or 
occupation He measured Interest m specific subjects of 
curt'Cui.i and reported roTnlat'ori uf f>0 !>etvween interest and 
ab.iity and 30 between interest and achiwyeniient Thorndike 
aliommed to determme how far the d&y ee of b Stodem ’i 
interr'St in each of a varrety of school subfeet^ wm »S4K)G»at®d 
with a rrsrfespondmg degree of «»e»ttertv»& •.itt.fe’js m the »arr» 
H» value of t f 89li Wits too h qh Tiitunji the vati- 
dny 0! Tno’wltks ®. »si»r-,metst an t D »U l u.n mViO 

mtere .f'i With tt« flhide', ^ctuailv irAgiXfit .md me r au‘- lb 
av'ty fh s mv.ist'fjannt' n’tu it-', t‘ n Vu> u'f«*titiii but.vt'un 
4 arid ,-•< hn'iiH'-'n',! wt. (« , ,jr'd u, d i ti Mi- Uy 
Piardif) fi* md ( nnul -d d?bf*A/t,ti ub* hnnj'ir j, )mt 

'ab4 1 j 3 ( ' 5 4'irr' -iHI't’ s ui^t; '.gn ■jrprps 

ij if'MSs-n atttnpt’ii to rn" i u^t' at il mtc fflffinirj) or 
‘ul 'I’am-' .d SArondii'y f *100'fny-a throuqh subiert 

p, iftf K'Si ts H-' (,: < ind.i. itfc-t‘’It nmtt. j .itiu stufleutj. ran 
be udSerentiatt d ’ni the basis jf mtaiest’j <i,nu 'j three curnrula* 
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Coimif-’rrfi, Academic and Technical. His scores on these 
(I'lefcst scales correlate with corresponding school grades as : 

TABLE No 2 2 

CORHELATIONS BETWEEN INTEREST AND SUBJECT 

PREFERENCES 

Technical Academic Commerce 

29 15 03 

Correlations of 25, 13 and .03 respectively were reported 
between interest measures on the literary scale of the Kuder 
Preference Record and grades in English, History and Science 
Dr Wiseman worked on inter-correlations between achieve¬ 
ment academic interest (A) and practical interest (P) for the 
aiie group 13 f 

TABLE No 2 3 

CORRELATIONS BETWEEN INTEREST AND GRADES 



Devon P 

Devon A 

English 

— 036 

.139 

Arithmetic 

— 019 

- .055 

Devon P 


— 55 


The values obtained m this study (age group 14 + ) 
are 

TABLE No 2 4 

CORRELATION BETWEN INTEREST AND SCHOOL MARKS 

Sc Int Hu Int 
Achievement — 02 02 

Sc Int — 41 

The negative correlation to the extent of .55 between 
Devon P and Devon A reported by Dr. Wiseman and of 41 
between Sr Int and Hu Int obtained m this research prove 
the bipolarity of curricular interest which possesses power to 
differentiate efficiently, one group of students from another 
The Interest Inventory: 

On the lines of the Devon Interest Test interest activities 
were selected on the basis of data from school books, intervi¬ 
ews with students and teachers and question papers. They 
were critically analysed firstly by subject teachers and 
secondly by the researcher himself, after a pilot test had been 
given to 106 students not concerned with the mam testing. 



18 


A preliminary pool of 125 items from Humanities and 
Scierrce courses was administered to 100 teachers - 50 teach¬ 
ing Humanities and the others teaching science subjects The 
responses were on a five point scale classifying each item as- 
Humanities. Science, Both, Neither or Irrelevant Percentage - 
weights of all items (125) wera calculated The item-weights 
equal to the percentages of response to each item, hence such 
a scoring system is called the 'percentage weight' system The 
percentage-weight scale of above measures the degree to 
which one has the interests most typical of members of either 
Science or of Humanities group Those weights were trans¬ 
formed into unit-weights ranging from 1-9 


Ream had developed a method of scoring an interest test 
His method is based upon objective criteria The standard 
error of the difference between the percentages of the two 
riassifications for each items was calculated as suggested by 
Ream ■ 


SEPd = 


D P.-P, 

60- 6(P,-P2) P, or, “Pj_Q, 

“n:" "n, 


Whenever the SEPd equaled or exceeded the C, R where 
C R. IS 2 58 at V , level of confidence, the item was given a 
weight of 1 After following Ream's procedure Freyd has sugg¬ 
ested that an item be given a weight of 1 even when die C R 
equals or ext^wds 2 Rock and Wesman reported practically 
no differenc© m amount of differentiation resulting from use 
of the C, R and the correlational procedures used by Cowdery 
Kelley and Strong Items which equaled or exceeded 2 were 
retained 


A few timm needed rt^rafting artd were acceptiacl only 
aftsr a fresh try-out, All other items were lejecied The 
s«!«tiod 100 iteni’i together form one item pool for further 
tre^timertt ^Appendix E) 

Tte item-pewM (WO items) is edmmistered to a check- 
wnp 4 e of 200 students (SO belonging to Humjmties and 120 
to Science grwjp) of Class IX and nem-wetghts on a two 
poTH sc3l@ - Hurrusnities or ScrencB - ca’culated as stated 
above Tischw-weights of these items a*'® verified by stu- 
dent-weights and surprisingly only m one case (item No 67 j 
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SEPd of students is less than 2 while that of the teachers is 
3 45 Item No 95 is retained because of the heavy weightage 
(12 24) given to it by students even though the C. R of teachers 
IS 1 90 A tostee is suggested to choose between items repre¬ 
senting two opposite fields of study in a box of five items 
according to his liking 

Scoring interests differs from scoring ability or achieve¬ 
ment tests, in that there are no inherently right or wrong res¬ 
ponses to interest items as there are in ability or achieve¬ 
ment tests It IS necessary at the very beginning to set up 
some standard as to what are acceptably right and wrong 
mterests It is logical to accept the responses of science 
students alone as the basis for right and wrong responses for 
Stience interest and of Humanities students for Humanities 
interest when similarities are to be considered Scoring of 
test Items is done on the basis of student-weights on a five 
point scale-Like most, like. Indifferent, Dislike, Dislike most. An 
item - response of a student in the correct direction, is given 
a score of 1 A wrong response (including Indifferent) carries 
a zero. After adding all the correct item-responses two inter¬ 
est scores - Humanities Interest score and a Science Interest 
score - separately for each student are obtained for all the 
students ( N = 640 ) 

Measures of BIN and F1C traits : 

Kelly sought to determine the relative part contributed by 
mtelligence (capacity) and personality (industry) in determin¬ 
ing scholastic success as measured by the average mark at the 
end of first year of high schools Burt and Alexander recom¬ 
mended : 

An ideal scheme of selection of students for secondary 
schools cannot rest solely on assessments or tests of 
intellectual qualities, but must have due regard to quali¬ 
ties of temperament and personality - 'persistence' and 
'stability' factors described by Burt " 

Yates and Pidgeon have proved that neuroticism (BIN) 
possesses a facilitating effect and motivates sustained learn¬ 
ing. That personality shapes scholastic achievement inde¬ 
pendently of cognitives has been declared by Broadbent and 
Astington 
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The peKonality traits are regarded as relatively permanent 
dispositions consistently revealed in a variety of characteristic 
behaviours They are bipolar and students can be arranged 
along a behaviour continuum 

Or Bernreuter's BIN Scale is identical with Thurstone’s 
Neurotic Inventory(TN) which is a previously validated test 
The weights on the scoring key of BIN were computed on the 
basis of the extent to which each question differentiated bet¬ 
ween criterion groups composed of individuals who possessed 
the two traits to an extreme degree. 

Flanagan factorised Dr Bernreuter's Personality test 
scores on the four traits arid suggested that (F1C and F2S) 
two independent rneasures could be derived from the same 
inventory The first factor (F1C) extracted, accounts for 78 
percent of the total variance of all the factors The second 
factor (F2S) - Sociability - accounts for only 18"„ of tha total 
variance Out of the two only F1C is preferred because of its 
larger variance (78 ,) 

On administration of his BIN and F1C scales on high 
school students Dr, Bernreuter got the following measures for 
central tervdency and dispersion 


TABLE No 2 5 

BERNREUTER S MEASURES OF CENTRAL TENDENCY 



High 

School 

Boys 

High School 

Girls 


N 

M 

S. D 

N 

M 

S D 

BIN 

145 

-60 2 

75 4 

121 

-22 9 

78 2 

F1C 

200 

-145 

32 8 





The measures for sub-santples - boys artd gtrls - of this 
sstodv are calculated to compare with those of Dr Bernreuter. 


The values of M and S D. in this study ate > 


High School Boys 
W fvl S, 0 
BW 381 27 47 M &8S 

F1C 381 -4 555 S4 ©78 
The correlation b&twetn BIN 


High School girls 
n M S D, 
259 - 15 731 55 17 
259 13 031 62 193 

amf F1C scales w 8595 


Even though BIN *wf F1C sre highly t-vely correlated they 
tire mcSucfcd »n the battery for the simple reason that BIN 
fshowa th@ tempwarnental di^osition m favour of or aga- 
mint fi cour'jH of study and F1C indicates sticking to tn© 
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'^elected course of study and desire to achieve better success 
m It consequently In both the results tjirls appear to be loss 
neurotic • mare emotionally stable - than bo/s It is assumed 
that there are significant differences m the personality make - 
ups of students. The scores on the BIN and F1C scales are 
correlated with scaled marks in essay - examinations of the 
above students 

The yaluss of r are 

( N = 640 ) 

F1C and Achievement B1N and Achievement 

1167 1307 

In an mtensivo study of grammar school entrants Astm- 
pton reports the following correlations between ratings of per- 
s-stense, independence and other qualities and the achieve¬ 
ment indices, for them at the end of academic year. 

1957 INTAKE - N = 54 (Age 14-i ) 

Achievement Index and Personality ratings 262 
1958 Intake - N = 51 (Age 14 + ) 

Achievement Index and Personality ratings 218 
It is clear from the above results that when measures of 
personality traits are correlated with achievement indices the 
values of r are generally low 
Teachers's estimates of personality : 

With a view to introducing teachers to the new concept of 
evaluation and the place of their judgments in evaluating 
students' progress, class-teachers were requested to give their 
estimates of ten personality traits - initiative. Integrity, Persist¬ 
ence, Leadership. Self-confidence, Emotional stability, Socia¬ 
bility, Seriousness of purpose. Security and Industry on a five- 
point scale of the students under their charge 

The estimates were brought to a common scale The val¬ 
ues of r between scaled estimates of personality of students by 
teachers Personality measures of F1C and BIN traits and 
Achievement are . 

TABLE No 2 6 

RELATIONSHIP BETWEEN ESTIMATES OF PERSONALITY 
AND PERSONALITY TRAITS AND THE CRITERION 
Scaled estimates of Personality and F1C r = 0913 

— do — and BIN r= 0937 

— do — and Achievement r = 4242 
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The comparatively higher value of r between teachers' 
estimates of personality and scholastic achievement reveals 
that the estimates are highly contaminated with scholastic prog¬ 
ress, I e. placing teachers' judgments about better students 
i intellectually) at the better end of the traits and vice versa 
Therefore these estimates were not included in the predictive 
battery 

The procedure; 

The DSA sub-battery (N, V, IR and DR tests) was admmi- 
i-tefed to 758 students of Class IX of 12 Secondary Schools 
in the Vidarbha region of Maharashtra Majority of the schools 
are ro educational. Four admit girl students only In some, 
only boys preferred the science course. Ten schools located 
m different parts of Nagpur and two from rural areas (one from 
Morshi Amravaii district and the other from Saoner, Nagpur 
district) were selected for administration of the tests Gener- 
rally a section each from Humanities and Science courses out 
of many in big schools were considered 

The time taken for the complete administration of the four 
tests was 84 minutes - (N-12', V-20/ lR-40' and DR-12') 

The 'Interest Inventory' and the 'Personality test' were 
administered in the same schools after six months The time 
wken fat administration of these tests was two periods each of 
40 minutes duration Students absenting themselves from a 
single lest led to reduced N (640) for further treatment 
School ma ks of all the examinations of Class IX in diversified 
subjects were collected Subject teachers' estimates of Scho¬ 
lastic Achievement of these students in the above subjects 
were obtained They were given normalized frequencies on a 
ten-ptimt scale and were requested to assign symbols for the 
porgress of a student m a subject which was taught throughout 
the session Class teachers' estimates of personality of iheir 
student*! of ten common traits of personality were obtained on 
a (ive-pomt scale In order that one's opinion should not be 
coioured doe to torn® impression formed about a pupil regar¬ 
ding h»s ability m soma other subject or activity personal 
dtscu^siorss were bald wrth teachers. Tha work of administr¬ 
ation of tests had to be slow and it was completed in two 
vears 
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Th® Ag® group: 

The distribution of age (15 05) appears to be normal for 
Class IX because a student after being admitted at 6+ into a 
primary school, has to undergo eight years (6 h to 14 + ) of 
general education before he is admitted into a secondary school 

Age. General (N = 758) Boys (458) Girls (300) 

M = 15.05 M = 15 5 M = 14 38 

SD=138 SD=135 SD=114 

The dispersion m age of boys (1 35) is greater than that 
of girls (1 14) It reveals that the percentage of failures resul¬ 
ting into stagnation is greater with boys than that with girls 
The means, 15 5 for boys and 14 38 for girls, support this 
The tendency for age to scatter more widely due to failure is 
briimful It IS one of the mam draw-backs of our system of 
education. Girls as a class appear to be younger than boys 
and stagnation in their case is less than that with boys The 
immediate object of testing in class IX is to diagnose differential 
scholastic aptitudes, interest and personality of students for 
offering a suitable course of study and to predict chances of 
scholastic success m the course of study offered on the basis 
of aptitude, interest and personality measures 

The criterion : 

Marks obtained by students in essay-type examinations is 
the only criterion available m India as it was the case m 
England before 1930, However accurately the data obtained 
through essay-type examinations reflect the individual's reten¬ 
tion of what he has already studied, they often fail to suggest 
his promise for other fields to which he has not been exposed. 

Alarmingly, the unreliability of the 'pass mark', i, e , the 
pass-stamp on a student even though he gets 33V.. marks only 
makes matters worse. This unscientific method has created 
a situation where too little ability and that too of the memon- 
ter class only, is chasing too high an academic standard. A 
student's strongest intellectual powers may be latent and as 
yet uncultivated through lack of recognition or opportunity 
Marks in essay-type examinations being the only criterion, 
they, with all the limitations, have to be employed for place- 
msnt or differential prognostic uses in our country. 
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Why HumanitiM and Science ? 

Multipurpose Higher Secondary Curricula - the seven div- 
nsified streams - were introduced m eight Government High 
S'lhDoW by the then Madhya Pradesh Government in 1955-56 
Tt,s first public examination (H. S S L C ) was held in March 
1958 Fifty-seven non-Government high schools of the 
\idarbha region of Maharashtra (after the States Reorganisa¬ 
tion), instituted diversified courses in July 1958. The number 
c»f sirh schools wont on intreasing The 'Fact Finding Com- 
rri'tfBn'appointed by the Vidarbha Board of Secondary Education 
(.bsverved in 1959 that out of 98 Higher Secondary Schools in 
, id.irbha 96 h.id offered Humanities and Science courses 
Their findings arc '• 

Diversified Hu Sc Agri. Tech. Comm 
Groups. 

No of Schools 

offermgthe 96 97 15 6 21 

group 

Humanities and Science are the major streams provided 
by schools and (probably for that compelling reason) opted 
by students When 76 ', schools offered these courses and 
when more than 80 , students wore admitted into these schools 
't was in thp fitness of things to select these streams for this 
differential study 

Burt has pointed out the difference in cognitive personal¬ 
ity in respect of Humanities and Science interest Researches 
c.n ftetection of 'students for secondary education hav® proved 
th.it the-so *ire the two broad streams that split off at the and 
ofgenorai education The Amerrcan Council Psychofogicul 
Enuimmatian provides two mafor indtces of studews dspictimj 
ih* two ffont tN) fcores of them on six PMA t«tt and 

<1 tfeneral iritslhgBnca trn One of thm appears to be Q - 
QiiamitaT.vB Index mdrcsting Brologicul and Physical Sciences 
streum jnd the other is L - Lrngatstic index denoting Hum- 
dfiitiBS arm bujcidl Scienc® stream Dr Alexander distin- 
ijui&hest between V - Verbal aisd P - Practical types of abJity 
for Hr fetodents. Crabb has suggested humanistic realistic 
aiiid pirLticaf ast the three groups of subjects for secondary 
>n.btvi tf'trdnth at 12. In Vernons notations these streams 


H Sc Fine 
Arts 

11 9 
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are described as V . ed. - Verbal - educational and K : M - 
Spatial - mechanical 

Evaluation : 

Education is a continuous and life long process Evalua¬ 
tion IS an attempt to discover the extent of the effectiveness 
of learning in invoking the desired changes in students. It is 
necessary to determine the status of a student at the starting 
point At periodical intervals evaluations have to be made 
and changes identified in comparison with a student's 
position at the starting point 

Laying the foundation of the evaluation movement the wor¬ 
ld war 11 accelerated the construction and large-scale admini¬ 
stration of aptitude, mental ability and situational tests, perso¬ 
nality instruments, interest inventories, interviews, observation 
andmany other tools of measurement Interest in the measure¬ 
ment of mental ability (Binet's intelligence test of 1904) at 
turn of the twentieth century has grown into an interest in the 
measurement and evaluation of the many different variables 
that make up human behaviour. 

Teachers' Estimates of achievement: 

Instead of the performance examination period rated by 
essay-type Examination, teachers' judgments are based on the 
performance or scholastic achievement of their students over 
a year Estimates reflect performance under normal conditions 
where as examination is taken under considerable strain 

The prime defect of estimates is that they represent crysta- 
lized emotional attitudes of the raters towards the ratees, even 
when the rating scales attempt to emphasize observed behavi¬ 
our. Teachers tend to over-estimate the attainments of the 
weak students and under-estimate those of the good students 
This decreases the weight given to their estimates when they 
are combined with other measures The standard of these esti¬ 
mates varies considerably from school to school and this lowers 
the correlation considerably. 

A uniform marking plan or grading for achievement was 
emphasized in this study Teachers were instructed as to how 
estimates should be given on a ten-point scale. These were 
taken in categories - A, B, C, D, E, F, G, H, I and J. The sig¬ 
nificance of each category was made clear and the precentage 
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of a normal class falling into these categories was indicated m 
the proforma of instructions as shown below. 

TABLE No 2.7 

CATEGORIES AND NORMALIZED FREQUENCIES 

Marks 90-99 80-89 70-79 60-69 50-59 

Categories ABODE 

Normalized 

frequencies 1 3 8 14 24 


Marks 4o’.49 "30-39 20 -29 10-19 6^-9 

Categories F G H I J 

Normalized 

frequencies 24 14 8 3 1 

Scaling of Scores: 

The norms and dispersions of the scores on the predictor 
variables or the essay-type examination marks are not directly 
comparable A single overall test which can be admmstered to 
all the testees is needed to determine the most probable group 
means and group standard deviations. The scores and marks 
need to be transformed in such a way that the mean and 
standard deviation of the transformed scores and marks for 
any school will proportionately be the same as the mean and 
standard deviation of the scores and marks of the students 
of that school in a uniform test. The uniform test score used 
IS a composite score of tb® aptitude tests - N, V, fR and DR - 
administered to all the students. 

Scow and marks are reducod to corr^orability by scaling 
by the following method which essentially is a linear transform¬ 
ation of all markv to a seal® that has the same mean and stan- 
diird dovatio-n as a composite of the aptitude test scores 

Til® formuia u»«l for sealing is: 

Ts = Mt - { X - ME ) 

o t 

The nifean of uniform test is 28 97 and the 6 la 5 875 
Is - Scaled score or mark 
P/t - Mean of the umform test 
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61 ‘ Standard deviation of the uniform test 

6 E - Standard deviation of scores or marks of students 

X - Score or school marks of a student 

ME ■ Mean of scores or marks of students in a school 

In the following table are shown the means and 6s of 
school marks in examinations and the procedure by which they 
are brought to a common scale - 

TABLE No 2 8 
COMPARABILITY SCALE 



Schools 

Means 

S D 

Scaled Scores 

1 

New English Mam 

*36T'" 

""iTsi” 

48X f 

1175 

2 

Hindu Mulinchi 

36.76 

11.10 

53X + 

976 

’i 

V 

C P and Berar 

40 99 

1156 

.51X + 

814 

4 

Dhanwate 

35 46 

10 25 

57X + 

8 66 

5 

Lokanchi 

39 90 

9.63 

.61X + 

4 63 

6 

Saoner 

42 89 

10.28 

57X + 

4 52 

7. 

Shivaji 

56 65 

13 28 

43X + 

461 

8 

Hadas 

32 41 

12 99 

45X + 

1439 

9 

New English Bardi 

46 60 

12 07 

49X + 

413 

10, 

Somalwar 

4519 

18.55 

.32X + 

1451 

11 

Dharampeth 

4186 

8 50 

69X + 

.09 

12 

Bhide Kanya 

48.48 

14 42 

41X + 

9 09 


Class teachers' estimates of personality were brought to a 
common scale also However, Teachers' estimates of achive- 
ment and personality of the'r students are not included in the 
predictive battery 
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PABAMETIRS AND f=UNICTIONS 


2 


BetiabUity : 

The sample of 640 students of clfi«ss !X is employed to re- 
fwesertt the population - students of class IX of secondary sch¬ 
ool! - >n the widarhha tegsort of Wtaharashtra The sample sta- 
trdir/j Me.sn, h r etc, estimste the hypothetical population 
pUMmerers n»> eitjnt var'iJbles - N V. IR, DR, Hu Int., Sc Int. 
B1N .ind Fin of the battery and the criterion 

ThiS 'UtiJy umsut selection of students for diversified 
t n jFi 3 i of study an 1 p'odirtion of schilastu: achievement of 
students 0 ^ • las* IX <n sciente and Humanitiy groups, mainly, 
on tfw b ts's of eipht vanabtes of the piodictive battery 
The reliabditiBi of the tests m the battery are - 

TABLE No 3 1 

CO-EFFICIENTS AND INDICES OF RELIABILITY OF TESTS 

N =640 



Coefficient 

Index 

Method 

N 

73 

85 

Tost-Retest 

V 

7C 

84 

KR 

IR 

03 

96 

KR 

DR 

60 

77 

Alternate form 

Hu (nt 

93 

96 

- do - 

Sr Int 

95 

97 

- do - 

PIN 

91 

95 

Spilt half 

F1C 

86 

92 

- do - 


RaHabiHty of the Interest invemtory ; 

Becauw a re-test coefficient of correlation does r»ot tell us 
any thing tonce'um.j she internal consistency it is not worked 
out fc Hj!.' Interest Inventory' The alternate forms method 
reaemWes b&th the mternal consistency and retest methods 
It gi.es an inde* of flow ©guivalent th® contest of one form of 
f’u te-tt 1*5 to tbit of the other It indicates both equivalence 
cjf rcrneiiti and stability of measurement For eitablishmg the 
uliaOitity of the mvantory the rei^wnses of teachers (N = 10o| 
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aruused. The'Inventory'is divided into two parts, equally 
Both the forms are rated separately by science teachers (50) 
and Humanities teachers (50) 

The values are - 

TABLE No 3 2 

RELIABILITY OF INTEREST INVENTORY 

Interest items Mean teacher Coeff of Index of 

weights Reliability Reliability 

Humanities 

interest 39 8 93 96 

Science - interest 36 8 .95 97 

Standard errors of Sample Statistics : 

Standard errors of sample statistics were found They indi¬ 
cate the reliability of the obtained statistics as estimates 
of the corresponding population parameters 
TABLE No 3 3 

SE OF CENTRAL TENDENCIES AND DISPERSIONS 
N = 640 

Variables 

Stalls- Sc Cri 


tics 

N 

V 

IR 

DR 

Hu Int. 

Int 

BIN 

F1C 

Ach. 

M 

28.39 25 92 21.94 39 34 

34 59 

42,44 

-22 72 

2 56 

28 93 

SEM 

.40 

.34 

36 

.20 

.51 

54 

2 18 

2 31 

23 

6 

10 09 

8.72 

9 2 

5 05 

12 98 

13 58 

55 13 

58 48 

5 91 

SE$ 

28 

.24 

26 

.14 

.36 

.38 

1 55 

1.64 

.17 


Because the standard errors of sample statitistics are very 
small, we can safely trust the obtained statistics as good re¬ 
presentatives of the population parameters 

®f Coefficients of correlation : 

Like M and 6 the r is subject to errors of sampling The 
SE of r and knowledge of the form of distribution in which 
the sample 'r's fluctuate around the population r are required 
to estimate its deviation. Since the sample is sufficiently 
large (N =: 640) and the obtained r's sufficiently removed from 
the extreme regions of 1 and -1, where skewness can be enco- 
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iiPterr-f v<e ran trust without much risk that the distribution 
IS syrrmetricfl! The properties of the normal curve in order 
to estimate the limits of fluctuation on the basis of 6r devi¬ 
ations, at Viirious fiduciary limits, viz 5" i or 1®,, can, thus be 
used 

In findiro SF of r, it is convened into Fisher's z. Upto an 
r of 25 z and r are approximately equal. Even, when r= 50, 
i n not larger than 56. Within the limits from -.50 to + 50, 
thpn, distributions of r are essentialy normal, if N is not too 
MTiatl Guilford has suggested that beyond this range, when 
noimal distributions are important, it is desirable to convert r 
1(1 / For values ot r falling m the range - ,50 to -f .50 the 
ppneral formula - 

1 - T" 

6 r r: - - is applied 

^ n-T 


TABLE No 3 4 
THE VALUES OF SEs OF 'r' 


variables 


m 


DR Hu Int Sc Int BIN FlC Cri Ach 


H 00370 00366 00387 00390 00381 00383 00395 00376 

V 00354 00362 00391 00384 00389 .00390 00372 

IR 00386 00391 00384 00389 00390 00370 

OR 00390 00390 00389 .00390 00386 

Hu Int 00357 00388 00389 .00391 

Sc Int .00388 00387 .00391 

BIN .00799 00387 

f 1C 0038H 


Thus, it can safely be derl.<red that the inter-test correla¬ 
tions of the variables of the samf^le and the crdSirson represent 
popuiatron partmeters with very small margins of error. 

SE of DHtereotial statistics : 

In pratt’ce, we have to compare measured results under 
two conditions that are arbitrarily set up, viz the general 
cample of students and Humanities or Science stu¬ 
dents of this, study rtspectively Therefore, of much more 
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practical value than the SE of sample statistics are the the SE 
of difference between statistics of these sub-groups and the 
sample The null hypothesis, here, is the supposition that in 
the population from which the samples are drawn, there are no 
rial differences between the sample statistics and popul¬ 
ation parameters and the two sub-group statistics arise by 
random sampling from the samples population, i e,, the two 
groups from which the two sub-samples are drawn are obvi¬ 
ously different in other respects 

To test the significance of differences between the sample 
mean (M) and the means of the sub-grougs (MHu,, MSc ) the 
critical ratio (E) technique is employed The C R or the stati¬ 
stic 1 IS the ratio between difference between statistics (M, 
6 or r) and the SE of this difference 


TABLE No 3 5 

THE REPORTED VALUES OF z 


Variables 

Sub-groups 

N 

V 

IR 

DR 



in 

(-4 22) 

3 9 

on 


Sub-groups Hu Int 

Sc Int 

BIN 

F1C 

Ach 

z (Hu) 5 12 

z (Sc ) (-4 35) 

(-8 92) 
8 07 

(-2 38) 
2.15 

(-1 72) 
1.65 

65 
(- 55) 


When N is large, the distribution of C. R. s is regarded to 
be normal around the population difference. Hence m testing 
the null-hypothesis which denies the existence of any differ- 
®iwe between population mean and the sub-group means and 
attributes the observed differences to accidental errors, it is 
required to seek whether or not the C R s exceed 2.58 or 1 96 
so as to ensure their significance at 1“o or 5‘'o levels of confi¬ 
dence when one is interested in the existence of such diffe¬ 
rences in absolute terms. In this study the interest lies in the 
direction of the differences (marked by and - signs in the 
table) also. 
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On . nnsuhing table D p 449, Garrett we find that 10 per¬ 
cent of lie to the loft and right of 1 65 so that 5 percent 
(P/2} he to the left or right Therefore, all C R s above 
thiii value aie significant at 05 level of confidence. In all 
such case*! we reject the null hypothe-Sis since only once 
m 20 trials would a gain or a loss equal to observed magni¬ 
tude will occur over the total mean In the same table we 
find that the C R values equal to or greater than 2 33 is signi¬ 
ficant at 2 „ level (P = 02) Hence an observed or 
difference between means will be regarded as significant at 
1 ’ level of cnnfiderK® 

On the basis of these considerations the following table 
hf^^ been set-up It indicdtes whether the measures of central 
tendency of the sub qioiips are significantly greater than those 
of the sample on the variables and the criterion, at p =: Ob 
and pr: 01 levels of confidence 

TABLE No 3 6 


SE OF DIFFERENTIAL MEANS 



(MHu 

- M) 

(MSc 



p =: 05 

p =: 01 

p =: 0 05 

p =” 01 

N 

Yes 

Yes 

Yes 

Yes 

V 

Yes 

Yes 

Yes 

Yes 

IR 

Yes 

Yes 

Yf>s 

Yes 

OR 

No 

No 

No 

No 

Mu Int 

Yes 

Yss 

Yes 

Yes 

Sc im 

Yos 

Yes 

Yes 

Yes 

BIN 

Yes 

Ym 

Yes 

No 

F1C 

Yes 

No 

Yes 

No 

Ai h 

No 

No 

No 

No 


It 1*1 ©aablishetl from the directions of differences betw'een 
'iob group means and the sample mean that there are sigmfi- 
ant differesvcei »n abilities and traits possessed by pupils 
•urming tfietifi sub-gtoaps. Humanities ano Science The values 
t/f C R s show that the sub-groups differ s-gnificantly from 
thii'.jmpiem their measures on the independent variables 
Of’.v (lexteptiny DRJ. 
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It was attempted to compare the sub-groups directly and 
their differential measures of central tendency and dispersion 
are raluated to facilitate interpretation of test results later. 

Validity : 

From the practical standpoint, the validity of a test as 
applicable in this study is its forecasting efficiency or predic¬ 
tive power - the degree to which test scores predict criterion 
measures This practical or predictive validity is dependent 
upon common factors in the test and the criterion 

One of the most difficult of all aspects of the validity pro¬ 
blem IS that of obtaining an adequate measure for the criterion 
The criterion (scholastic achievement) is most difficult to 
measure adequately School marks as ordinarily assigned by 
teachers are a fallible criterion and are rather poor metric 
material 

The validities of N, V, IR, DR are reported by Dr Varma in 
his studies as follows. Validities of Interest Inventoris : BIN 
and FtC are worked out 

TABLE No 3 7 

CO-EFFICIENTS OF VALIDITY 

Tests N V IR DR B1N F1C Hu. Int Sc Int 
Coeffi¬ 
cients, 85 84 96 77 .95 .92 .83 .87 

The validities of Humanities and Science item-pools in the 
'Interest Inventory' are obtained by comparing approximately 
the upper and lower 27"„ of the total group Kelley, Strong 
and others have supported this The Coefficients of validity 

are - 

VALIDITY 

Humanities items .83 
Science items 87 

Fitzpatrick and Wiseman have reported the following 
validities of Devon P (Practical Interest) and Devon A (Acade¬ 
mic Interest) drafts of the Devon interest Test 
P A 

Boys .91 .88 

Girls .90 .80 
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The predictive validity of the complete battery against the 
criterion is reported in Chapter III 

Factorisation of Variables of the battery : 

The cognitive and non-cogmtive areas - Interest, Api- 
tude and Personality - influencing scholastic achievment 
of students are decided upon already for this study. Therefore 
factorisation of eight variables, from the above three areas 
of the battery is not so necessary because the factors 
would synchronise with the areas Thomson had pointed out 
that the earnctioo of factors from the tests in a battery might 
prove to be an unnecessary intermediate step when tests were 
given with the object of predicting a criterion. 

But rc'seaii hes on prediction and especially those of Burt 
SU'phenson, Thurstone Cattell and Vernon have shown that the 
process of factorisation shoald be utilised when scholastir 
achievement is to be predicted and students are to be selected 
for d flerent educational courses 

Moreover, the modern tendency as regards validation of a 
battery is to factorise the variables rn it Therefore, the inten¬ 
tion of urndertaking factorisation of the variables was to verify 
the integral independent nature of them and to study the diff¬ 
erential contributions of the variables to the team (Interest 
Aptitude and Personality) of determiners of scholastic achieve¬ 
ment 

Harman had advocated utility of the centroid method when 
electrontr, computing facilities are not available He stre- 
'•sed that the centroid metfiod provided art efficient com- 
ptwiyr t(j the principal factor method for a small matric® of 

cornfidtioni 

The VtiinWes m the predictive battery of this study being 
eight only tf’r> centroid method is followed The matrix of inter 
rorreiat'On, .mionq the e'ght variables is factorised firstly by 
the rentioid merhon iThurstone) Numerical Ability is selec¬ 
ted for the pivot bei.juse of its higher correlations with othe' 
tests Humrmtiei inteie-it vector has to be reflected before 
the fust factor is ext'Ji'twd 
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TABLE No 3 8 



FACTORS AND FACTOR 

LOADINGS 




Factors 



Tests 

1 

11 

111 

IV 

N 

4763 

- 1856 

- 1316 

- 2244 

IR 

4527 

- 2991 

- 2609 

- 2378 

V 

5013 

- 3846 

- 3392 

1545 

Sc Inf 

4577 

- 2591 

4394 

-.1044 

B1N 

6454 

6676 

- 0006 

- 0601 

F1C 

6002 

6977 

0019 

-.0739 

DR 

3251 

• 1327 

-.2879 

.3313 

Hu !nt 

.-2818 

-.1096 

5729 

- 0825 


The maximum number of factors which can be determined 
by n variables is givan by - 

r - 

" 2 '" 

This comes to 4 5 Therefore, the extraction of factors is 
t'onttnued upto the calculation of the fourth factor and its 
residuals. Whether further factorisation is worthwhile is tes¬ 
ted by McNemar's formula 

6, = or - where 6, = -—-i - 

, N" 

6i - 6 of the residuals after four factors 
Mu* - mean communality for s factors. 

The coefficents given in the table are the "saturations" of 
thm‘ tests with each of the factors, i e , they are the corre¬ 
lations believed to exist between the tests and these factors 

respectively 

The sum of the squares of the common factor loadings 
gives the'Communality' of the test Mediand estimated com- 
munalities by rune methods on a 63 variable correlation 
matrix He compared this commonality estimates with those 
computed by the 'centroid' method Seven rounds of calcula¬ 
tions leadmg to the fourth factor residuals are carried out to 
to stibilae the communalities. 
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TABLE No 3.9 

COMMUNALITIES AND SPECIFIC VARIANCES 
Specific variances 

Commu" 

Tests nalities, N IR V Sc.Int BIN FlC DR Hu Int 


N .3290 6710 

IR 4190 .5810 

V .6381 4619 

Sc Int .4806 .5194 

BIN .8658 .1342 


F1C .8525 

DR 3317 

Hu Int 4264 


1475 

.6683 

.5736 


To check the centroid loadings the cross-products of the 
loadings of each variable with its neighbouring variable are 
calculated The fourth factor loadings and residuals are chec¬ 
ked by a method suggested by Fruchter. 

TABLE No. 3 9-1 

CHECKING THE CENTROID LOADINGS 

Tews Sum of Gross- Residuals Original 

products (IV Factor) correlation 
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Thi Four Factors : 

In this battery of eight predictor variables, there is one 
underlying factor which has positive weight in respect of every 
test except Humanities interest, while other factors show great 
variance with respect to differant sub-divisions of rhe battery 
namely, Interest, Aptitude and Personality 

Whatever meaning a factor has, it is attached to it sub- 
subsequently through subjective judgment and inspection of 
what It seems to possess 

I The first factor shovJs heaviest loadings on BIN (Neu¬ 
rotic tendency) and F1C (Confidence) and is turned into a bi - 
polar factor because of its -ve loading on Humanities Interest 
only. The most noticeable feature of the unrotated loadings 
IS fhe dichotomy of curricular interests Burt had suspected 
such a dichotomy depending upon the curricular or content 
diversity. 

The first factor weighted by personality characteristics 
like general balance of emotionality and self confidence com¬ 
bined with general cognitive functions which form the basis of 
that confidence and balance, can best be described as a gene¬ 
ral power factor and be named as ’General Scholastic Tempe¬ 
rament'. Humanities interest reflects rule of heart, excitement 
and fantacy Because it shows emotional instability and lack 
of confidence in scholastic pursuits it goes opposite to BIN 
and FlC personality traits. It is at complete variance with 
Science interest which depicts rule of realism, objectivity and 
tendency to discover truth. It is negatively correlated to cog¬ 
nitive abilities (N, V. IR) excepting to DR ability The negative 
loading of Humanities interest on the first factor therefore, in¬ 
dicates lesser inclination for scholastic pursuits of those who 
possess more of Humanities interest The diversity of 'schola¬ 
stic Temperament'm respect of Humanities and Science cour¬ 
ses justifies their introduction in secondary schools to meet 
the corresponding diversity of student nature. 

The residual correlations after the genera! factor yield a 
$p«:ial kind of pattern which is 'bipolar'. 

il. The Second factor is Personality (non-lntellective fac¬ 
tor). The negative pots draws together both academic 
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inteerst lind cognitive aljilities It contra&ts the non-intelleGtive 
dynamic, side of mind with the variables represented by cogni¬ 
tive functions and thoir effects on formation of interests 


( ^) 

(“) 

BIN 1 

( N. IR, DR, V Abilities 

y 

Humanities Interest 

F1C J 

Science Interest) 


Neurotic tendency which has emotional stability as the 
i ve t nd and Confidence are essential for any pursuit in life and 
nfv piiaHly for scholastic pursuits The ever expanding unive- 
r',e of knowledge and the diversity of streanns through 
wh>f h this knowledge could be imparted to students demand 
greater confidence and emotional stability on the part of 
students to receive .md digest it m accordance with their per¬ 
sonality make ups The emotional aspect of mind (Personality) 
IS contrasted with the Differential Aptitudes and curricular 
interests i e with the cognitive aspect of mind 

HI Personality variables are neutralised in the thiref factor 
Interests are contrasted with cognitive abilities The loadings 
of interest variables on the thud factor suggest that curricular 
interests are stabilised at the age of 14 4 and can be measu¬ 
red Strong, Super, Wiseman and others had proposed this 
already 

Tfte thud factor can bn named as 'Cutmu/ar mterost' 
facto' 


Setertro Interest 1 N. V IR and DR 
Humanitira Interest ^ abilities 
(Cumeuiar) i (ConniSive ) 

Thi lower loading of Scujnrit* luteifst nn this factor than 
HiimaoitiC’S interest mdit atea th.u those who opt for St lencc 
(on ‘fie tKS'jis of Vfll rLets .mhicvrunent as at pru’sent) form g 
hf’*fc'oqern.'0>H gtoup r-onsistiiig of some students not posse- 
ssicq afioqu.r.e Scienrt, mterest 

!V It s rather difficult to name the fourth factor The 
ftk lOr-foadiogs other than of DR and V at the 4- ve end and 
IR and N at the - ve and are too small The factor-loadings 
of DR arsd V which are positive are also small 
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This factor only suggests Verbal and Concrete Reasoning as 
contrasted with Numerical and Abstract Reasoning 

+ ve — ve 

V, DR N, IR 

Factor - variances : 

The amount which each factor contributes to the variance 
of a test IS indicated by the square of its loading in that test 
The variances indicate the relative importance of variables 
Factor variances in this study cluster into two divisions, one 
contributed by a common source of variation and the other, re¬ 
sidual variances contributed by bi-polar factors as given in 
the table. 


TABLE No 3 9-2 
FACTOR - VARIANCES 
Factors 


Tests 

1 

II 

III 

IV 

N 

2268 

- 0344 

- 0173 

- 0503 

V 

2513 

- 1479 

-.1149 

.0239 

IR 

2049 

-0894 

- 0681 

- 0575 

DR 

.1057 

-0334 

- 0829 

1096 

Hu Int. 

- 0794 

-.0119 

3283 

-.0068 

Sc Int 

2094 

-0671 

1932 

-.0109 

BIN 

4165 

4457 

— 

-.0036 

F1C 

3602 

4868 

■— 

- 0055 

Variances 

68 '’o 

22'0 

9 SO"!, nearly zero 

Factors 

General 

Scholastic 

Tempera¬ 

ment 

Personality 

(non-inte- 

lective) 

Curricular 
or acquired 
Interest 



The first factor (General Scholastic Temperament) contri¬ 
butes 68’.'j of the total variance contributed by the factors to 
the eight variables of the battery This (first) Centroid factor 
accounts for the largest percentage of variance naturally. It 
IS weighted by emotional stability and self-confidence m 
scholastic pursuits, is combind with general intellective fun¬ 
ctions and indicates bipolarity of curricular interests. 
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The Second factor (Personalcty) which is non-inte!l€ctiv@ 
IS contrsbutmo 22 ’, of the variance to the battery This stre¬ 
sses the importance of measurement of emotional aspect of 
mind m secondary schools 

The third factor (Curricular Interests) subscribes Q.S'it, of 
the total variance to the battery. 

The eight variables in the battery are grouped into Apti¬ 
tude interest and Personality areas. It was evident to the 
ic'i.Mrcher that after factorisation of the variables the factors 
would synchronise with these areas It was intended to see 
whether a general factor would emerge after factorisation of 
the variables. Moreover, the researcher's interest was in the 
latntive contributions in form of variances of factors to the 
total varianre and in factor loadings of the tests on 
tests on the factors and their respective signs indicating direc¬ 
tions The!,e relative contributions underlined relative irnport- 
tance of both tests and factors for prediction of scholastic 
success. 

According to Kelly intellective ability (capacity) and per¬ 
sonality (industry) contributed to scholastic success in the 
proportion of 60 to 40 respectively May reported that capa¬ 
city and industry should receive weights m the proportion 
of total variance and in factor loadings of the tests on 
Ability (50 ',}, Personality (35 ,,) and chance or accident 
(16 .,) as the determiners of individual sucess 

Factor analysis of the variables in the battery proves that 
the batteiy can profitably be used for differential measurement 
The factor-variances give sdditronal insight into the degree of 
^dependence and nature of realationshtp between tests of 
mtellectivt ability and those of personality and interest - the 
non-mtcilectivo traits While, the battery is intended to mea¬ 
sure both intellective and non-mtellective traits together, the 
tntenon • school marks m essay-iypo examinations - is not 
only fallible but IS capable of chasing a limited intellective 
ability only This has limited the scope of this study This 
bfecomes clear when proportions of the total variance contribu¬ 
ted by the independent variables in the battery individually, to 
tfie composite are calculisted with the help of multij^e regression 
cguiuions (Please refer to Ch, III), Th« assessment of the non- 
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cognitive mind has, thus proved to be very fruitful. Prof 
Murray actually calls this kind of approach adopted by Prof. 
Stern, Stem, Bloom and others as the sixth phase of develop¬ 
ment in the history of Psychological measurement as is the 
E S. P. or the 'sixth' sense in Abnormal psychology. 

Rotation of factors : 

The eight variables of the predictive battery of this study 
cluster themselves into three groups, as is clear from the 
hypothesis The three factors-(1) General Scholastic Tem¬ 
perament, (2) Personality (Non-mtellective) and (3) Interest 
(curricular) are rather "arbitrary" It may be wondered if 
objective procedure is really necessary when the centroid solu¬ 
tions appear clear with the crude subjective analysis. These 
seem to be choice solutions only because there are ciearcut 
clusterings of variables into three different groups 

The orignal centroid solution is poor from a simple struc¬ 
ture point of view Graphical procedures are useful to 
transform "arbitrary" factor matrices into "meaningful" fac¬ 
tor matrices satisfying the simple-structure principles. The 
intuitive - graphical solution is attempted for the first pair as 
a check only (Please refer to Table No 3 9-4) 

Scientific or analytical methods do not depend on subjec¬ 
tive operations Ferguson designed a process of assigning to 
a vague and perhaps largely intuitive concept a precise, ex¬ 
plicit and formal meaning. He suggested an objective analy¬ 
tical solution He proposed that some function of the sum of 
products of coordinates of a set of collmear points may be 
used as a measure of the amount of parsimony associated with 
the description of those points. Parsimony being one of the 
fundamental standards in selecting a preferred solution out of 
the infinite possible solutions, is the basis of simple-structure 
principles. Therefore, the "arbitrary" factor matrix can be 
transformed into "meaningful" factor matrix by such an ana¬ 
lytical rotational method satisfying the simple-structure pri¬ 
nciples. 

Carroll applied analytical methods and developed the 
first truly analytical rotation criterion or determining psy¬ 
chologically interpretable factors Kaiser's "Varimax" method 
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for transforming the initial centroid solution to a simple stru¬ 
cture solution IS adopted in this research High-speed elect¬ 
ronic computers made the application of laborious computa¬ 
tions beyond two or three factors feasible since 1958 in the 
West For want of such tacilities in India these computations 
had to be done by either hand or desk calculators. Therefore, 
the factor-loadings had to be recorded to two decimal places 
only. 

Th® "Vadmax" Solution : 

The "Varimax" solution oppears to bo the best parsimon¬ 
ious analytical solution. Arbitrary decisions are still required 
to determine "significant" factor loadings, 'Marge" or "near 
^ero’’ factor loadings, "sub-groups" of variables etc 

As Prof. Harman* has pointed out more emphasis is placed 
on the simplification of the columns or factors of the factor 
matrix in an attempt to meet the requirements for simple stru¬ 
cture in this method When the variance of a factor is at a 
maximum the factor has the greatest simplicity or interpreta- 
bility in the sense that its components tend towards unity and 
zero. 

!n this method factors are rotated two at a time and the 
complete cycle of m ( m-1) pairings of factors is repeated In 
'2 

this study four factors are reported by the Centroid method 
Thus there are six pairs of factors to b« rotated and the num¬ 
ber of rotations becomes six In order to obtain the rotated 
factor ioadtr^s th® angle of rotation (0) for each of the six 
miation in the plane of the initial factors is worked out Squa¬ 
res and cro®«-produGts of the initial factor loadings ar@ calcu¬ 
lated 


Approximate worksheets for all the data that have to be com¬ 
puted and recorded m the process of carrying out the analytical 
lotat'on of initial factors, pairwise, are prepared In calculating 
the tangents the numerators and denominators are determined 
separately so that the algebraic signs are noted 

* Modern Factor Analysis, Harman, 1964 
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TABLE No. 3 9-3 

(From Table 3 8) 

INITIAL FACTOR MATRIX 


Variables 

1, 


lllo 

IV,. 

Communality 

N 

4763 

- 1856 

-.1316 

- 2224 

3290 

IR 

.4527 

-.2991 

- 2609 

- 2378 

,4190 

V 

.5013 

-3846 

-.3392 

-.1545 

5382 

Sc. Int. 

.4577 

- 2591 

- 4394 

- 1044 

4806 

BIN 

6454 

6676 

- 0006 

- 0601 

8658 

F1C 

.6002 

.6977 

0019 

-.0739 

8525 

DR 

.3251 

- 1827 

- 2879 

3313 

3317 

Hu Int. 

-.2818 

- 1096 

5729 

- 0825 

4264 


Before switching on to the Varimax solution the rotation 
of Factors and II, was attempted by the graphical method 
as a sort of check for computations of the Varimax solution 
The angle of rotation worked out subjectively on graph paper 
happened to be - 36". 

The initial and rotated factor loadings for the two factors 
are 

TABLE No 3 9-4 

INITIAL AND ROTATED FACTOR LOADINGS 
(First two factors only) 

(Angle of rotation is-36’ ) 


Variables 


II, 1 

1 

III 

N 

.4763 

-.1896 

.4944 

.1293 

IR 

.4527 

- 2991 

.5420 

.0241 

V 

.5013 

- 3846 

6316 

- 0165 

Sc. Int. 

4577 

-.2591 

1 5225 

0594 

B1N 

,6454 

.6677 i 

1297 

.9194 

F1C 

.6002 

.6977 

0754 

.9172 

DR 

.3251 

-.1827 

3704 

.0433 

Hu Int. 

- 2818 

-.1096 

- 1635 

2543 


For want of electronic computer facilities many computa¬ 
tions had to be done by hand only. There fore, when all the 
SIX rotations were attempted pairwjse for the Variimax solu¬ 
tion the factor loadings of the intial four factors were reduced 
to two decimal places only. 
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(1) First rotation I,, ll„—>1, II, 

The angle of rotation worked out by the analytical method 

tan 4 0 = 7266 (both numerator and denominator are 

negative) 

0 = - 104* 

= - 36® 

came to b8-36® again as that by the graphical method. There¬ 
fore the rotated factor loadings were the same as given in 
Table No 3 9-4. 

(2) Second rotation I. Ill„~^ lu 111, 

(tan 4 0 = 2 7373. 4 0 = -110* 4' 0 = -27".31‘) 

The angle of rotation came to be - 27° 31' 

(3) Third rotation i^ 1V„ ^ I, IV 

{tan 4 0= 2 0871, 4 0 = - IIB® .36' . 0 = 28° .54’) 

The angle of rotation 0=-28o 54' 

(4) Fourth rotation II, III, ll,j lllj 

(tan 4 0=. 0428 ,4 ,-5 = -2' 27' , 0 =; - 37' ) 

0 = - 57 0 37' 

(5) Fifth rotation lla IV, II 3 VI 3 

(tan 4 j = - 0797, 4 0 = - 4* 33' , 0 = - T'.B) 

= 9o .8' 

( 6 ) SiKth rotation ilia IV, 

(tan 4 ^ = - .2059, 4 ^ = - II® 38', = 2® .54') 

<p = -2° .54, 


TABLE No 3 9-5 

RESULTING ROTATED LOADINGS 


Variables 

1. 

11. 

HI, 

IVj 

Communality 

N 

.54 

.13 

11 

04 

32 

m 

.54 

02 

.01 

.07 

42 

V 

.56 

-.02 

-.03 

48 

,54 

Sc lot 

27 

05 

63 

.06 

47 

BIN 

12 

92 

07 

01 

86 

F1C 

.09 

.92 

04 

- 02 

85 

DR 

.25 

.04 

01 

.51 

.33 

Hu. Int 

-.31 

-.25 

44 

- 23 
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The Pour Eotated Fttotors (Varimax Solution) 

The rotated factors are certainly clearer and more mean- 
mgfui than the initial centroid factors. 
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The First underlying factor (I 5 ) has positive loadings in 
respect of cognitive ability variables (N. V, IR and DR), Sci- 
®nce Interest variable and also Personality variables, though 
the loadings of Personality variables are very small. Humani- 
ties Interest variable has negative loading on this factor. 

It can be confidently said that the first rotated foctor is 
General Scholastic Ability. Pursuit of a course of study in 
science demands better General Scholastic Ability and the 
factor loading of this variable justifies the above contention 
The-ve loading of Humanities Interest variable on this factor 
signifies that students offering Humanities course of study and 
scoring more in Humanities interest possess lesser General 
Scholastic Ability than required for prosecuting a course of 
study at the secondary stage 

When the selection of students for Science and Humani¬ 
ties courses and these two courses cater to the need of more 
than 80''o students at the secondary stage, is done on the basis 
of achievement in VIII class, more promising students with 
better General Scholastic Ability are admitted into the Science 
stream Only a few (5®o) are admitted into Commerce, Tech- 
rrical and Agriculture courses The rest have to come to Hu¬ 
manities stream which eventually serves as a lumber centre 
because there is no provision of other occupational courses 
where such students with below average General Scholastic 
Ability can fit in 

On the initial or centroid'First' factor-General Scholastic 
Temperament - personality variables had the highest loadings 
while on the rotated 'First' factor congnitive abilities have the 
highest loadings. Therefore, this general power factor (H ) 
appears to be an ability factor and not the temperamental 
factor. 

The Second Factor (IIj ) 

The second rotated factor is Personality (non-intellective) 
factor as is the case in the initial solution All the other vari¬ 
ables excepting Humanities Interest which has negative load¬ 
ing on It and Personality variables which have maximum posi- 
irve loadings on them have "neer zero" loadings on this 
factor 
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In tho initial Centroid Solution this factor Personality 
(non - intellective) - was contrasted with Cognitive abilities 
and Interest. In the rotated solution the loadings of the Per¬ 
sonality variables had increased considerably and these vari¬ 
ables are contrasted with Humanities Interest variable only. 

This suggests again that those offering Humanities course 
of study appear to be less confident and emotionally more 
unstable of then scholastic pursuit in that stream It supports 
the earlier argument in case of the first rotated factor about 
students offering Humanities course of study 

The Third Factor (J//J 

On this factor loadings of Science and Humanities inter¬ 
est variables are ' large" Loadings of other variables (Cogni¬ 
tive abilities and Personality) are "near zero" This indicates 
that It IS ' Interest" factor as is the case in the initial solu¬ 
tion The 'Interest' variables are contrasted with Cognitive 
ability variables in the initial solution 

After prosecuting a course of study interest in that 
couts> IS gradually acquired by students which influen¬ 
ces their achievement in examination This acquired interest 
IS neither a temperamental quality nor an intellective ability. 
This IS clear from the ' near zero" loadings of these variables 
on this factor 

From the percentile norms (Humanities and Science Inter¬ 
est) a supporting conclusion to the above contention can be 
drawn Sctenc® Students have acquired more interest in 
Scmrtca {P50 is 50) than that in Humanities (P 50 is 32) and 
the Humanities students have acquired more interest m Hum- 
amti&i course of study (P50 is 40) than that m Science (P 50 
is> Jtil 

Thn fMfth fsclor • IV, > 

Whiit m the initial solution th® fourth factor is not clear 
and tbertfore cannot be named it is clearer in the Varimax 
solution. The 'large* loadings of verbal Ability and Dedu¬ 
ctive Reasonirig Ability which 18 saturated with vocabulary 
and Word fluency suggsst that this factor can be named as 
"Verbal" or Linguistic’' ability factor. 


47 


Only Humanities Interest variable has a negative loading 
on this factor while other variables (Personality, Numerical 
arid Inductive Reasoning abilities and Science Interest) have 
’near zero' loadings on it 

Students offering Humanities course of study appear to 
possess less linguistic ability This shows that this group 
offering Humanities for want of other occupational courses at 
the secondary stage includes somestudents who lack in lingui¬ 
stic expression and they may benefit more by offering occup¬ 
ational courses rather than the Humanities course. 

TABLE No 3 9-6 

ROTATED FACTORS AND THEIR VARIANCES 


Factors 


Variables 

1 , 

11 . 

111 , 

IV, 

N 

29 16®.', 

2 .00";, 

1 .00";, 

0 

IR 

40 96 „ 

0 „ 

0 „ 

0 

V 

31.36 „ 

0 » 

0 „ 

23"« 

Sc. Int. 

7 29 „ 

0 „ 

39 69 „ 

0 

BIN 

1 00 „ 

84 00 „ 

0 „ 

0 

F1C 

0 „ 

84 00 „ 

0 „ 

0 

DR 

6.25 „ 

0 

0 „ 

65"o 

Hu Int. 

-9.00 „ 

-6-25 

19 36 „ 

■5"„ 

Percentage 





variance 

29';,. 

43 5".. 

16 00". 

11 


General Personality 

Interest 

Linguistic 


Scholastic (non-cog- 

(Curri- 

Ability 


Ability 

nitive) 

cular) 



Variances of the Rotated Factors : 

The first rotated factor (General Scholastic Ability) con¬ 
tributes 29“ci of the total variance contributed by the factors 
to the battery This factor is weighted by cognitive abilities 
(N, V, IR and DR) and Science Interest: IR ability having the 
highest weight Humanities Interest contributes negatively 
while the contribution of Personality traits is nil. 
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Thft second rotated {Personality • is con¬ 

tributing 43.5"ft of the variance Kelley and May had reported 
that 40 and 42% vveights respectively should be given to 
Personality as a contributor to Scholastic success 

The third factor (Cumcularintefest) weighs 16% in its 
contribution to the battery. Besides being a determiner of a 
specific course of study 'Interest' appears to justify its place in 
the team of predictors for scholastic achievement. 

The fourth factor (Linguistic subscribes 115'\, of 
the total variance It expresses that acquisition and expre¬ 
ssion of the acquired knowledge at the secondary stage is rel 
iited to linguistic Ability 

l^orms: 

A raw score does not convey any usable information 
Therefore, test scores are freqnentiy reported in terms of cen- 
tiie norms They give us an idea of the general level of a 
score in a known population and put scores from different tests 
on a comparable basis Centile norms are especially usefull 
when one desires to evaluate and compare scholastic achieve¬ 
ment of a given student in different tests 

Selected centile norms have been tabulated for the sample 
and sub-samples and are reported m Appendix A 



REGRESSION AND PREDICTION 
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Regression : 

Regression helps us to predict the most likely measurement 
in one variable from the known measurements in the other 
The higher the correlation between two variables, the greater 
IS the accuracy and the smaller the errors of prediction When 
several variables are related to the criieiion it is possible to 
determine the relative best weights which are to be accorded 
to each in order to maximize their joint effectiveness. Hull 
has illustrated in detail multiple - correlation or regression line 
technique can be applied to combine scoieson several tests 
in order to obtain from them maximum prediction 

The multiple-regression approach assumes that the regre¬ 
ssions among the measures going into an equation are linear 
The actual and potential existence of many curvilinear regre¬ 
ssions IS pointed out in case of inteiest and tempeiament 
scores It is possible by transformation to reduce such regre¬ 
ssions to rectilinear form, viz by the help of a cut-off score as 
proposed by Guilford 

By a Simple manipulation of formulae there is determined 
at the same time the correlation which is made by the battery 
as a whole when properly weighted will have with the crite¬ 
rion From this co-efficient an excellent index of the predictive 
power of the battery is secured 

Regression Coefficients : 

Regression coefficients using all the predictor variables 
are calculated for scholastic achievement by the inverse mat¬ 
rix method (Appendix B) By using this inverse regiession 
weights for the variables in the battery are determined Gen- 
gerelli has reported a simpler merhod - the method of exhaus¬ 
tion - for calculating regression coefficients This piocedure 
utilizes a process of successive extraction in obtained B s 
where each successive B is maximized and permits to discard 
those weights which are deemed unsatisfactory for purposes 
of prediction The R obtained by this method is smaller than 
that yielded by the inverse matrix technique. 















Science Students' Profiles: 




Profiles of Normally Successful Students^ 
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(Shortening of the predictive battery is not attempted in 
this study and has to be taken up as a follow-up so that the 
task of selecting students for secondary schools and predic¬ 
tion of their scholastic success could be made easier.) 

The regression coefficients are : 

TABLE No. 4.1 

= 1 

REGRESSION COEFFICIENT (M Method) 

(in descending order) 

Criterion Variables 

N m B1N ^ T~Sc” int " fTc ’Hirinr“’DR ' 

Science 

Achievement .3406 .2350 1705 .1312 .0020 -.0315 -.0403 -.1068 

Humanities 

Achievement .3852 .3062 1904 0986 .0943 .0321 -.0140 - 2743 

The battery of eight variables of this study is intended to 
be used for the selection of students for Humanities and Sci¬ 
ence streams after their general education and predicting their 
scholastic achievements in those streams with the help of 
scores on the eight variables 

The researcher is not only interested in the numerical 
values of the regression coefficients of the eight variables but 
in their signs (directions) also Knowing full well that the 
criterion available (school marks in different subjects) is falli¬ 
ble he hopes that the numerical values could be more with a 
better criterion (scholastic achievement) Till then he has to 
work with such results The new concept of evaluation which 
eventually would provide a better criterion is engaging the 
attention of teachers. 

The regression coefficients of the predictor variables for 
science when arranged in the descending order (Table No 4 1) 
show that 'Numerical Ability' has the highest coefficient. The 
orders of variables are worth attention. 

Science N IR BIN V Sc Int. FlC Hu Int DR 

Achievement--f- ve- -o-- -ve-— 

Humanities BIN V N DR IR Hu, Int. Sc. Int. FIG 

Achievement- + ve--—- a --ve - 
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N, IR. BIN, and V have f ve regression co-officients in 
reipect of science achievement in that order, while FlC. Hu 
lilt, and DR have ~ ve coefficients 

In the case of Humanities achievement BIN is at the - ve 
and while F 1C at the ~ ve end. Only Sciense Interest Vuri- 
db!e has - ve coefficient besides F1C in respect of Hurrmn- 
ities achievement 

H f>ot!-i the achievements F1C - confidence in oneself has 
VP totifficimts* Secondary School Students in our country 
rtffi losing faith »n their studies bernnne t‘diK..Uion at this stage 
of hfp Is not ahle to solve ttieii basir, prohUun i e earning a 
living Th'is crisis of ronfidence hay resulted m mass unrpst 
in students Mais copying and indiscipline in centres of 
evam nation are very common now-a days The -ve coefficient 
of F1C in respect of both the .streams is a pointer to this trerid 

Science interest has a * ve coefficient (though toosmalH 
and Humanities interest a - ve one on science achievement 
While in respect of Humanities achievement Humanities interest 
has a t vs coefficient and Science interest a * ve on® The 
directions (signs) of coefficients of both the Interest variables 
(Science and Humamties) on the respective criteria are m tno 
expected direction. 

When several score weight;, art su*«n.ed in a rptjrpssaori 
equation it wett?hs tfiem m piopiution to tticir standard devi 
Likn other btiilustivs the rnyre-.siori coefficients have 
thetT fednipling errors. Itie SF of a ri nression t o offit'cnt lo. 
M'vcri by the fornuna 


f. Co 1 H 

SE =3 b Va V N 

The vahie of SE tells us whether a van ible i*; contributmq 
cnythinq fo the prediction of the criterion by way of the multi¬ 
pie repression equatiori if B is not significant, i e. when reg- 
lesaon coefficient IS not signif cantly greater than zero, the 
term rontaminq the regression coefficient - and the variable - 
. an safely be dropped from the regression equation 
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TABLE No. 4 2 

regression coefficients and their RELIABIUTIES 
(RAW SCORES) 


Variables 


Groups 

N 

V 

IR DR Hu 

Int Sc int, 

BIN 

FIG 

Sc St B 

.3406 

.1312 

.2350 ■ 

■ 1068 

-.0404 

.0020 

.1705 

- 0315 

N-344 6B 

.0336 

.0398 

0381 

0597 

.0269 

0306 

0063 

006'- 

Sig. 

Sig 

Sig 

Sig. 

Non- 

Sig 

Non- 

Sig 

Non- 

Sig 

Sig 

Sig 

Hu St B 

.1904 

3062 

; 0943 

0986 .0321 ■ 

-.0140 

.3852 

- 274 1 

N 296 6B 

0307 

.0322 .0303 

0546 

0252 

.0256 

0054 

004!i 

SiU 

Sig. 

Sig 

Sig 

Non- 

Sig. 

Non- 

Sig 

Non- 

Sig 

Sig 

Sig 


In this study, regression coefficients of DR, Hu Inf and 
Sc Int because of their significant errors for both the groups 
deviate from the population coefficients DR is retained pre¬ 
sently, because it has highest positive loading for the fourth 
rotated factor As pointed out earlier (Ch I) 'Interest' test is 
useful, mainly as a determiner of a course of study to be offer- 
red than as a contributor to the prediction of scholastic 
success as a component of the team of predictors Hence, the 
“Interest' tests are retained. Guilford has suggested that a 
successive selection of tests by a method such as the Wherry- 
Doolittle IS unnecessary when all the factors that are worth 
predicting are taken care of by the tests even if they number 
more than five 

Multiple Regression Equations ; 

The multiple regression equation which is a means of com¬ 
bining different measures of the same object in order to derive 
a composite measure or score is used for determination of the 
importance or weight of each of a number of variables, it is more 
convenient to estimate a student’s score in the crrterion dire¬ 
ctly, from the scores in the predictor variables. This is dorre 
by using the score form of the regresston equation. 
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C 

W1 

X 

N 


W2 

X 

V 


W3 

X 

IR 

+ 

W4 

X 

DR 

+ 

W5 

X 

Hu. Int 

+ 

W6 

X 

Sc. Int 

+ 

W7 

X 

BIN 

4- 

W8 

X 

F1C 


The regfession coefficients give the weights to be attached 
to the scores in each of the predictor variables when a crite¬ 
rion measure is to be estimated from all these in combination 
Such a weight (W) which a variable exerts individually indeter- 
mining the criterion excludes the influence of the other vari¬ 
ables. The role each of the eight predictor variables plays in 
determining the criterion measure is evident from the regre¬ 
ssion equation. 

The multiple regression equations in terms of scaled raw 
sub-criteria, ScierKa Achievement and Humanities Achieve¬ 
ment are 

Y Sc.=: .37xN 4- .2SXIR + .16xV -f .03x BIN - 

.OIxFIC .03x Hu Int. — 22x DR + 23 46 

Y Hus 36xV -t-20xN f 19xDR -t-10xlR -h 07xB1N f 

03xHulm. - OtxSc.Int - .05x F1C ^ 18 17 

The werghts m the regression equation as above are the 
nominal weights or the multiplicative factors for the linear 
combination of predictor variables. 

The oompoaita variances : 

It IS possible to estimate proportion of the total uanante 
rontributed to the composite by each variable as proposed by 
Ru hardson as follows : 

6 J r = W1 (W1 -I- W2 r12 f- W3 r 13 ..... Wn rin) 

+ W2 {W1 r 12 + W2 -r- W3 r 23 . . Wn r2n) 

+ Wn (W1 rin-t-W2 r2n-I-W3 r3n.. r Wn ) 

Percentage variance of the composite for the two sub-cri¬ 
teria are calculated ar^d reported below ; 

6-'Sc = 36 705-0= 17 49' {N)+ 11.68% (IR) -f 

4.54% (V) -I- 2.715% (DR) -h 28% (BIN) 
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69 Hu. = 36.16% = 18,50% (V) + 7.74% (DR) + 

6 95% (N) + 3.47% (IR) — 5% (F1C) . . 

The proportion of the percentage variance of a variable 
contributed to the total variance of the composite is calculated 
from the above 

The respective values are ; 


Science Achievement 

Humanities Achievement 

N = 

47.65% 

V 


51 16% 

IR = 

31.82% 

DR 

zz 

21.40% 

V = 

12.37% 

N 

zz 

19 22% 

DR = 

7.40'!., 

IR 

zz 

9 60% 

B1N = 

.76% 

F1C 

— 

■1.38% 


100 % 



100 % 


It IS quite clear from the proportions of the percentage - 
variances contributed by the variables to the composite that 
the differential aptitude tests (N, V, IR and DR) cluster into 
two distinct groups to determine the two sub-criteria - Science 
achievement and Humanities achievement - in the two diversi¬ 
fied courses of study Both personality and interest which 
measure non-cognitive aspects of the mind appear to contri¬ 
bute needs no explanation simply because the criterion at 
hand - school marks of essay-type examinations - tests cogni¬ 
tive aspecets of the mind and therein memory above all. 

The variance contributed by School examinations - essay- 
type examinations mostly - to subsequent scholastic achieve¬ 
ment for prediction purposes ranges between 25 to 30 percent 
The percentage variances of the variables of the predictive 
battery of this study for the two sub-critena are 37% (Sc.) 
and 36% (Hu.) respectively. The battery serves the twin pur¬ 
poses of selection of students for the two streams and predi¬ 
ction of subsequent achievement. The higher values of the 
percentage variances of variables obtained justify the utility 
of the battery for selection of students and prediction of their 
achievement. 

ASultlple R : 

A coefficient of multiple correlation gives us the corre¬ 
lation between a sot of obtained measures and the measures 
predicted from the multiple regression equation. Expressed in 
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the !ig(it of this investigation R gives the correlation betv\eeri 
the measures of the sub-criteria - Science Achievement and 
Humanities Achievement - and those obtained from the predic¬ 
tive battery should certainly be not sacrificed when the cnte- 
non school marks of essay-type examinations in this study - 
IS imperfect Therefore, even though the optimal or effective 
weights to be assigned to the predictor variables are calcula¬ 
ted no attempt is made to select and retain those tests that 
possess best weights only 


The values of R, SE of R. significances of R by variance 


ratio method and 
given helow 

weighted 

R of the 

predictive 

battery are 

Criterion 

Srit-nre 

R 

6 R 

Corrected 

We'Ohted 

Achievement 

Humanities 

573 

0367 

56 

606 

Achievement 

525 

0426 

508 

.601 


The standard error of a multiple R is given by the formula 


SER = 


_1 


The values of R tor Suence Achievemont arid Hiim.imties 
Achievement 573 and S2b being not spuctacul.ir thctr ind 
.rd cnois ate Lultuldtod 


Significances of Rs were testesi b> the .a lance uit;u 
method (Johnson 1 aUo, by the formula 


R‘iN m t) 
rri (1 - Rb 


Ti'g obtained Rs. are toTcrted to give both i nreasures of 
♦I’v pi'puMt'un R t. by ihu tomtuui 

^ tN- m) 

Tht’se vaiuii ate 56 for Science and 5o8 for Hum.tniliet. 
Prodiction ; 

A moKi efficent utilization of our manpower resources 
Jepencss very liiryely on th® improvement of techniques for 
pmdcting •scrio!a®tic success of students in each of the diver¬ 
sified courstfb offered at the secondary stage Paul Hoist and 
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his associates say that the study of prediction of srhola .‘k 
achievement affords an excellent opportiiriity for the dt^eirip' 
ment of scientific method in the psychological anti social st if-n. 
f.0S. Prediction assists academic advisers in making their 
advice more effective by eliminating guess work in picking 
courses of study for students The predictive data helps admi¬ 
nistrators to guide changes m policy, student selection and 
admission Moreover, it improves guidance by matching up 
successes with mistakes irieniifying the causes of both surr ess 
and failure and vvoiking towards the elimination of tho cmusu 
of error 

Prediction of Scholastic Achievement; 

The problems we are confronted with are those of sc t- 
mg membership of a student in a diversified course suited to 
him and of predicting his success in the course offered by r'>m 
The solution of these problems offers us the probability of a 
student's success m the designated categoiy of a course of 
study For this, we study the extent to which the battery 
leads to the prediction of scholastic achievement m either 
Science or Humanities from the scores of students on the tests 
of the predictive battery. 

The predictive bettery of this investigation is designed to 
offer a single classification battery of eight variables which, by 
means of different measures on the eight variables enables 
us to predict scholastic achievement of students m either of 
the two major streams when they begin their secondary school 
mg Assignment of students to the two courses of study requi¬ 
res a differential prediction rather than a prediction on a sin¬ 
gle variable We have to predict how much better a student 
will perform if assigned to one category than if assigned to 
the other category. It is, therefore, attempted to predict tfu> 
two different criterion measures from the same measures arr 
the eight predictor variables of a student intending to offer 
one of the two courses. 

The Predictive battery and the two sub-criteria : 

Under ordinary conditions a battery of tests baviitg an R 
which IS an indicator of the predictive power of the batter 
below 40 with a true criterion (correction being admittedi is 
hardly useful The practical range of R s for modern psycrm- 
logical tests occupies the narrow zone roughly between 40. 
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to 65, The post*war researches by Peel and Rutter and 
Emmett and Wifmut gave R s approximately, 60 between a 
battery of three tests - Intelligence, English and Arithmetic and 
equally weighted combinations of School Certificate subjects. 
The values of R (corrected) in this study being 56 (Science 
Achievement) artd 508 (Humanities Achievement) prove the 
utility of the predictive battery of eight variables in predicting 
scholastic achievements of students offering the two streams - 
Science and Humanities 

The importance of the predictor variables in determining 
the two criteria - Science achievement and Humanities achie¬ 
vement - IS revealing also The eight tests group themselves 
into two operationally different camps in accordance with the 
diversity of the two courses of study. 

TABLE No 4.3 

PREDICTOR VARIABLES AND THE TWO STREAMS 
(in descending order of importance) 

Criterion Variables 

Science” N, IR.'bIn', v7Sc7lnr FIcT^Hu. TnT 
Achievement (All positive) (All negative) 

Humanities BIN, T, N, DR, IR, Hu Int. FIC, Sc Int, 
Achievement (All positive) (All negative) 


The alignment of regression weights for the two streams 
IS orderly and 18 m the expected direction BIN (Neurotic 
Tendency), V, DR attd Humanities Interest discriminate in 
favour of Humamtits, while N, IR and Scenue Interest together 
direct towards Science, The weights show true relationships 
among the predictors and the criteria The scores from which 
predictiona are made are scaled raw scores on eight tests of 
the predictiv® battery 

Predictlva Validity : 

After bnngmg them to a common scale the raw scores of 
the students (640) on tb® eight variables of the battery are 
substrtuted m the two multiple regression equations reported 
earlier This operation yielded predicted composite scores 
for Sciarvc© and Humanities students, separately. The simple 
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correlation between the obtained achievement measure on the 
criterion gives us the predictive validity of the battery 

The correlations between these composite scores on the 
eight variables and the obtained achievement scores on the 
criterion are calculated separately for Science and Humanities 
Students These r s are the validity coefficients of the battery 
against the two criteria which in this study are marks obtained 
by students in written essay type examination. 

TABLE No 4.4 

PREDICTIVE VALIDITY OF THE BATTERY 


Predicted Achievement obtained Achievement 


Science 
M 38.16 

6 5 9 

Humanities 

43 52 

6 38 

Science Humanities 
28 48 29 45 

6 49 5 1 

Science : 

Predicted 

& Obtained 


Achievement 

Achievement r=: 54 

Humanities: 

Predicted 

& Obtained 


Achievement 

Achievement r =: 42 


The co-efficients of predictrve validity ( 54 for Science 
and .42 for Humanities) for the general groups are satisfactory 
but not spectacular. The fallible criterion (school marks of 
essay-type examinations) and the heterogeneous grouping of 
students into the two streams - Science and Humanities - are 
potent factors working against better predictive validity co - 
efficients for the battery. 

The cut-off points for the normally successful stmlente; 

After a recent survey of wastage and stagnation in Indian 
education the Directorate of Man-power, Government of India 
has reported that from 100 children admitted into Class I 
(Primary) only 17*18 out of them, r e. 17 to 18% reach the 
secondary stage and seek admission in class IX, and only 4 
pass the School Leaving Certificate Examination successfully 
and complete secondary education. 
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TABLE No 4 5 

WASTAGE AND STAGANATlON iN SECONDARY EDUCATION 


I 


Admitted 

‘ Pass 

Percentage 


I 

1 pass 

1 

1 Fail & Drop- 

17 Class IX 

; 12 

70 

1 30 ' , 

12 Class X 

1 7,8 

65 

1 35 " 

7 - 8 Class XI 

4 

, 50 

50 


While only 24", students come out of secondary stage the 
total percentage of failures and drop-outs is 76 

It lb evident from the above statistics of the Government 
of Indki tha* out of the students coming to class IX fur secon 
duty education only 24',, complete it successfully. This 24 ‘ 
I', ih ‘ normally successful class of students in secondary edu 
t.ition 

In view of the high percentages of failures in our exami¬ 
nations both at secondary and Universrty stages resulting into 
stagnation and national waste we have to attempt to make 
the best classification of students when they select courses at 
the secondary stage. The rush of students to Science urnf 
Humanities is more harmful bes.ause other courses sta ve for 
taierrted students This imbalance is catastrophic Th'-n-fore 
It rs intended to apply cut-off semes to the composite scores 
on the eight predictors and to select only those students who 
show better scholastrc promises for the two courses of study, 

1 e ir# th« normally succeMiful students Guilford has sugge 
bted that a cut-off point should b® applied to the composita 
srurt' so ds to make the best cl.issification of studentb with 
the wnille^t prohubilily of error of classification McClelland 
ir* his classic investigation on secondary school selection fias 
piopfised a cut-off score — Mean + .66 6 - for students 
to be admitted mto Grammar Schools. Students from Humjni- 
tie-5 *rsd Science courses with higher predicted compooite 
bcoujb than th© cut-off score which is 42 for Sctence and 48 
for Humdiiities (as done fay McClellartd) are selected for 
treatmant 
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TABLE No. 4 6 

PERCENTAGES OF THE NORMALLY SUCCESSFUL GROUPS 
OF STUDENTS IN THIS RESEARCH 


Students 

No above 
cut - off 
scores 

Total 

Percentages 

Boys 

Girls 

Science 

90 

26~o 

66 % 

3A 

344 

Humanities 

65 

22 

35 

65 


296 


The percentages reveal that girls excel boys m Humanities 
while boys are superior to girls in Science. Secondly, if only 
26 of students admitted into Science and 22 ‘ i. of students 
sent to Humanities had been selected for the respective course 
prior to their admission stagnation and wastage could have 
been avoided Moreover, we would not have deprived other 
courses - Agriculture, Technical, Commerce, Home Scuntt,o 
and Fine Arts - of students with abilities to profit by them. 

The measures of Central tendency and dispersion of the 
normally successful students offering Science and Humanities 
courses are informative. 

TABLE No. 4 7 

THE NORMALLY SUCCESSFUL GROUPS OF STUDENTS 


Science students (90) Humanities students (65) 


Tests 

M 

6 

M 

6 

N 

40.7780 

7.1610 

31.0769 

8 6325 

V 

33 9444 

7.3665 

33,0000 

7 5550 

IR 

31 5556 

5.2515 

26 2309 

7 7520 

DR 

39 4333 

5 3019 

42 4154 

3 3231 

Hu. Int. 

30 2078 

12 1385 

41 4444 

11 6315 

Sc. Int 

50.0667 

11 2000 

36 0616 

13.8103 

BIN 

-47 4444 

56 3375 

-28 3844 

54,8925 

PIC 

-14 9444 

56 0050 

6 6156 

52.6025 

Ach 

32 9010 

5.7699 

31.9886 

5 4795 
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Normally successful science students possess less DR ability 
and Humanities Interest than those of the gen 0 ral(Science)group 
and the normally successful Humanities students. The 6 which 
indicates homogeneity if it decreases, of above group for 
Interest is less than that for the general (Science) group. This 
proves that the general sample of science students includes 
some students with more scholastic promise for Humanities 
andthey would have benefitted more, had they offered Hum¬ 
anities or other courses instead of Science. The normally 
successful Humanities students show more Science Interest 
than that of the general (Humanities) group This reveals 
that some students with more scholastic ability and better 
scholastic promise for science are admitted into Humanities 
instead of Science. It is supported by the greater value of 6 
of selected group (Humanities) indicating greater heterogen¬ 
eity of the selected students than that of the general (Humani¬ 
ties) students. This demands a stricter classification to reject 
students with less promise for a course of study. 

Normally successful students, both Humanities and 
Science, possess higher scores than the general groups on 
all tests including scholastic achievement. This is in the expe¬ 
cted direction 

IXIscrimlnftm Funetton: 

The students have been admitted to Humanities and 
Science courses arbitrarily. Proper classification of students 
for the courses of study is a rmist. 

Under the condrtttms prevailing in our secondary schools 
St IS very difficult to work out a 'Discriminant Function' Being 
fully confident of its utility and urgency for proper classifica¬ 
tion of students to diversified courses in class IX at the second¬ 
ary stag® the author has taken pains to calculate It from the 
scores of the students on the eight predictor variables of the 
battery 

Every student whether offering Science or Humanities 
course of study is giving eight scores on the variables, Science 
students possess scores in Humanities intorest and Humani¬ 
ties students have scores in Science Interest besides their 
scores on seven other variables. Before a$signing a student 
to either Science or Humanities course of study in Class IX 
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his scores on the eight predictor variables could be obtained 
at the beginning of IX class session (f trom these eight sro'«*. 
of a student on the eight prodicfor variables it coula be dovi 
sed to him as to what course of study (whether Humanities 
or Science) suits him ar>d with what promise, his srholaattc 
pursuit in proper direction will not only be helpful and purpose 
ful to him but, also to the society. 

The sample of students taken for this study was 640 
(Science 344 and Humanities 296). It was in the fitness of 
things to determine the group of successful students first so 
that the multivariate mean point of the scores ont he eight p e- 
dictor variables of this normally successful group could hr* 
utilised to workout the 'Discriminant Function’. When the pa< 
centage of failures and drop*outs from the general sample of 
students is nearly 76% in secondary education it was inapro- 
priate to calculate the multivariate mean point of the scores 
on the eight variables of the general sample for general appli¬ 
cation. 

Some selection of students representing the normally 
successful group of students was to be done from the general 
sample This was achieved on the lines suggested by McClell¬ 
and by applying a cut-off-scora as explained earlier. Tnj 
percentages worked out for the normally successful students 
after applying the cut-off-scores to the composite of scores on 
ail the eight predictor variables are : 

Science students 26 % 

Humanities students 22 % 

These percentages of normally successful students in 
Science and Humanities streams closely agree to the fiixlings 
of the survey conducted by the Union Government 

Therefore, measures of central tendency (Ms) of tfw nor¬ 
mally successful group of students from pmongst the genera! 
sub-samples had to be worked out for further calculations 
regarding the 'Discriminant Function', (Please refer to Table 
No. 4.7) 

In this study there are eight measurements each (on tbs 
eight predictor variables) for all students offering both Science 
and Humanities courses of study in class IX. 
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Measurements (8) X, Xj, X, X 4 ,. X, 

The iinear function of the measurements maximizmq the 
rduo of the difference between the means of the two group-; 
to the standard deviation within groups is given by - 
ct ~ A > XI ( I =: 1 .8 measurements ) 

The difference between means of measurements of the 

two groups IS represented by di, 1 . e d,. d^. d,.d, The 

nurn of squares of products from the specific means within 
qraupa i)» denoted by S ij, where 1 , .. j = 1, 8 measurements 

For liny linear function a of the measurements, the diffi*- 
iwnre between the means of a in the two specific groups is 
given us - 

D = g, A 'Cti ( i = 1, . 8 ) 

while the varianee of a witnin groujis is proportional to 
Si=: S’ \ .A>S„ {>1=1 . 8 1 

The particular function which best discriminates the two 
qiujps will be one for which th® ratio D-* 1 ® the greatest by 

~Sa 

variation of the coefficients, a ' • • A « independently 

Tne Coefficients (as) are proportional to the solution^of the 
normal equations - 

& A * S,, A . .«S A ~ d. 1 

'r A ’ s', A b ,* = .1 i 

Wfiuru Li =1 \ b'i X A ti 1 8) 

Dwidiivj (-'■ eauution by v b , we have tire fohowiny set of 
r’OiiP.ii equ.itioiw - 

d. 

r,, I t . , , r I . = 

V b 



r L, t . r, L. = - 

V o 41 

It IS prpfeurped that the averages of test scopes indicate a 
point in the muiti dmmensionai space and the d'spersion indi- 
t atus a reqion of petmissible v.iriation about tfiat point The 
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likelihood that a student will form a homoqeneou=; membei' of 
successful students is determined by relating the point m the 
multi-dimensional space indicated by his test scores to the 
legion of permissible variation about the multivaridte mfan 
point of the normally successful students 

Fisher has developed 'discriminant function' to solve the 
problem of discriminating and classifying students The notable 
feature of this function which is a linear function of the 
test scores is that it distinguishes better than any other fun 
ctions between the spedified courses The steps described 
Johnson are followed to calculate the 'disr.nmmniit {untjion 
from the scores of students on the eight predictor varnble. 

For Ls, the normal equations were .ittempled by Fis.tif>rj 
method of auxiliary statistics, in which unity is substituted (oi 
each of the di in turn while the others are made equal to 
v/ Sii 

zero The method of substitul.o.r, though somewhat lengthy 
ts followed 

The values for d (the d s are in favour of Science group 
because all means excepting those for DR and Humanpies 
interest of Science students are greater than those of Humani¬ 
ties students (Table No 4 7), ^ s and Ls are given in the 
following table . 

The A a at® very smalt decimals and for convenience each 
A ts divided by the lowest A weight as proposed by Sarrett 
The values of a s calculated as stated are also given) 

TABLE No. 4 8 

THE A WEIGHTS FOR THE NORMALLY SUCCESSFUL GROUPS 


Variables 

D 

L 

A 

h 

N 


.2620 .000063 

1 000 

V 

9444 

8014 .000216 

3 44 

!R 

5 3257 

-.5789 -.000176 

-2 79 

DR 

-2 9821 

3308 

000077 

1,22 

BIN 

19 0600 

6167 

000133 

2 11 

FlC 

21 5600 

-.2349 -.000181 

-2 87 

Hu. Int 

-11.1666 

-.9584 -.000252 

-4 00 

Sc. Int. 

14 0052 

-.3263 -.000066 

-105 
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After solving the normal equations the values of a 
separately for two groups (Science and Humanities students) 
are obtained from Ls. The means of a for these two groups 


are given by 

Z » a Sc. = Si A i X Sc. I (i = 1.8) = 1.15 

Z = a Hu. =: Si A I X Hu. I (i =. 1.8) = -1.57 


where Xi is the mean value of Xi, for a group 
Fmally, a a1+a2+a3 + a4+a5 + a6 + a7 + a8 
The critical point (u ) for the two groups - Science and 
Humanities - for the function a Is - 


-1 57 

_ a Sc fa Hu 
u=-- - 2 

1.15-157 
" " "2 
= - 42 

2 

= - 21 

- 21 
f 

1.15 

Hu. 

0 

Sc. 


Hu < -M->Sc. 


A value of u for the linear function a can thus be obtained 
for a student from his scores on the erght tests of the predi- 
uive battery of this study directly, When this u value is more 
than - ,21 (i, e above - 21) he should be admitted into the 
Science course and if less than - 21 a student should be admi¬ 
tted into Humanittes course of study. 

ANALYSIS OF VARIANCE OF 'BETWEEN' AND 
WITHIN’ GROUPS 
(Normally successful students) 

Source of variation D. F S. S. F 

Within groups 146 00016 ... Hypothesis 

Between groups 8 .000001 11 248 rejected 

Referring to the F-table with nj = 8 and =: 146 we 
find p < 01 Therefore, we reject the hypothesis of homoge¬ 
neous groups, and the relative value of the variable n for dis- 
cuminating between the two groups - Science students and 
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Humanities students - ts apparently indicated by the 
(as) of the different eight measurements of students on the 
eight variables of the battery The obtained vdiues of a att- 
thus the assigned weights of the eight measurements which 
best discriminate these two groups. 

Decisions about assigning students to either of the two 
groups (Science and Humanities) in class iX are presently 
made on the basts of a single variable, i. e. the school marks 
of these students in Class VIII which Itself IS a fallible crite¬ 
rion As pointed out in this study moie often, the two groups 
of students (Science and Humanities) differ in several variables 
each of which gives some indication as to the group in which 
the individual should be placed so that he would be able to 
complete that course of study and profit by it. 

The values of eight as — 

( A N = 1, A V = 3 44, A IR = 2 79. i DR = 1.22, 

A B1N = 2 11, A F1C=: -2 87, A Hu Int. =: -4 and 

A Sc. Int = -1 05 ) — are calculated from the measure¬ 
ments of the normally successful students offering Science and 
Humanities courses on the eight variables (N. V, IR, DR. Hu Int, 
Sc Int., BIN and F1C) of the battery so that students with 
promise could be selected for the two courses of study-Science 
and Humanities, with the help of a s later on. 

From the values of a s calculated earlier for the normally 
successful groups of Science and Humanities students the 
values of a Sc and a Hu. are calculated for the general 
groups also This was to see whether Ihe values of a s for 
the eight measurements of the normally successful students on 
the variables of the battery could be applied to the general 
samples also to discriminate them significantly from each 
other The author was conscious of the fact that the general 
groups included 76 percent failures and drop-outs at the imtMl 
stage, i e at the beginning of class IX, the stage where 
students are to be discriminated in favour of either Humani¬ 
ties or Science, and, therefore, they could not be taken as 
samples of normally successful students 

The means of measurements of Science and Humanities 
students-general sample-ort the eight variables of the battery 
are: 
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TABLE No 4 9 

MEASURES OF CENTRAL TENDENCY FOR THE 
GENERAL GROUPS 


Variables 

N 

V 

~IR 

DR ’* 

Science 

31 8690 

28 0610 

24 2240 

39 4623 

Humanities 

24 3486 

23 4360 

19.1805 

30 2028 

Variables 

Hu Int 

Sc. Int 

BIN 

F1C 

S( lence 

30 8369 “ 

49,0698 ~ 

-30.5870 

3 6700 

Humanities 

24 3485 

34.7604 

-13.5740 

9 8030 


The required discriminant functions for average students 
representing both the groups - Science and HumanitieB - cal¬ 
culated separately from the above measures are . 

Z = 31.8690 4 3 44 (28 0610) -2.79 (34 2240) + 1 22 
(a Sc) (39 4623) -*-2 11 (30.5870) -2 87 (3 67) -4(30 8369) 
- 05 (49 0698) 

= -11 9063 

Z = 24 3485 + 3 44 (23 4360) -2 79 (19.1805) + 1 22 
(a Hu )(30 2028) -*-2 11 (13 5740) -2 87(9 8030)-4(58.9457) 
-1 06 (34 7604) 

= -36 2233 


-36 -24 -12 



Hu —--M-> Sc. 

Hu Sc. 


Thus u IS evident from the above that the discriminant 
function for an average student (we do not know whether he 
will be able to pass the final examination) offering science 
course of study -12 and that for an average student offering 
Humanities is -36 After setting up the discriminant furrction 
It IS found to give good differentiation of the students offering 
Science and Humanities courses of study m general though the 
range « m the -ve direction only in comparsion to that with 
the normafiy successful groups 
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In other words, knowledge of the scores on the esght Vdri 
ables of the battery of this study could be combined m a disrn 
minarit function to give a very good indication as to .vn.il 
course of study, Sc or Hu , a student should offer so *h,}f 
he could be normally successful in it i e belongs to the 
normally successful group of students 

A test of the significance of the discriminant function by 
means of the analysis of variance for the general groups is 
made, 

D = Sum of squares within groups for n, i n^-K-l 
degrees of freedom = 631 

The sum of squares between groups for k degrees of free 
dom, where k = number of variables in the battery 

f n, xni T 
\ f'l + na / 

ANALYSIS OF VARIANCE OF 'BETWEEN' 

AND 'WITHIN' GROUPS - (general samples) 

Source of variance D F S S. F 

Within groups 631 0015 18 75 Hypothesis 

Between groups 8 ,00036 rejected 

Referring to the F table with n, = 8 and ni = 631 w© Imd 
p £ (jl Therefore, the hypothesis that both the groups - 
Science students and Humanities students in general - are 
homogeneous is rejected This suggests that the obtained 
values of a are the assigned weights of the eight measure¬ 
ments which best discriminate these two groups in general 
also 

Whether a smaller number of variables than eight would 
give complete discrimination without the assistance of the 
remaining variables is not considered here The whole pro¬ 
blem of preparing a shorter battery than the present battery of 
eight variables is left for follow up and is not intended m this 
research, 




ctor variables and the cntenon of the sample (640) of IX Clasb 
students (Vidaibha) of f4 t offering Humanities and Science 
rourses «n Secondary Schools represent population pard- 
meters Therefore.th® psych ' ' ... 




of this study can safely be generalized for the population i e 
'Students of Class IX of Secondary Schools 


Correlation coefficients excepting that between Inductive 
Reasoning and Humanities Interest of the samples are very 
significant The correlation between Verba! ability and 
Humanttias Interest is significant at 5 ,, level of confidence This 
means that all 'r's excepting that between IR and Hu lot re* 
present population rs IR ability is a good measure of general 
scbolusttc ability Science students as a group are better in 
IR ability, I @ they possess better promise for scholastic pur- 
suits Th® DM on IR ability is very significantly m favour of 
Scienc® students The DM on Humanities interest is very sig- 
ndicently m favour of Humanities students. It can, therefore, 
be safely deduced that students who have offered Humanities 
as a group and those studwts m the Science group who 
possess a hioher dearee of interest m Humanities course have 
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**how lhat the sub-gi-oups differ nignificantty {rom thp sflmpi* 
in thair measures on the p'edictor vauables of the bittery 
only Obtained differences between the means of St.iencr* 
students and Humanities sludei^ts on all p-edictoi vanablns 
excepting that on DR ability are very significant DR measures 
both Verba! and Deductive or Concrete Reasoning abilities. 
The non-significance of the difference between the means of 
the sub-groups mdicaws that HumamUM students are better in 
'Concrete Reasoning" than Science students Ttus mdicstSi. 
that marty sttudersts who hav© offered Humanities at thesiicoi-* 
dary level depict skill of hand more than dehhe'atioot uf 
intellect In scholastrr achusvomtnt the differmr® between th« 
means of the sub-groups IS "!if}n«tii‘int at '">5 lave! of conh 
denco in favour of Human.ties students Tue descriptive sub¬ 
jects - Civics, History, Geogiapliy - in the Humanities ci3.irf.a 
fetch average paso.ng marks at the hands of valuers e.iai'y 
while the reflective subjects - Physics, Cnemistr)-, fvaths • .1 j 
comparatively ddficult and result in extreme psdormaru y. d 
students 

Th® m@<isurements of c ontral tendency on the eight predi¬ 
ctor variables of the two gtou):' > reveal that N, V IR abilities 
BIN anti Science Interest disiiunmate in favour of sciteiici 
while BIN, V. N, DR IR and Humanities Interest, in that oidsr 
differentiate in favour of Humanities With the tnghest valur* 
of DM, Science interost appears to be ifi® btst ssnal® difft 
rentiating variable m the battery followed by Numaiicai abit. y 
for the two courses of study in favour of Science 

The higher the value of 6 of a group, the nwre heteroqe- 
neous It IS All D6s excepting those on Hucnanities immu'ii 
and Achievement are in favour of Humanitie-* students. Th<4» 
jwiani tliat the group of Humanities students is irto.e hetem- 
geneous in innate abilitie® (N, V, IR and DR), Padsonaluy 
(BIN and F1C) and Science interest than that of ScimncB 
student* It reflects again, on our poor sc eeninfj or sefoctwon 
of students for diversified courses in seconddry schools; espi*. 
cialty the creaming - off selection of students for science 
course whereby students with average or tower achitv®ment 
in VIII class - the remainmg dump full of all diversities-has to 
be admitted into Humanities course The obtained diff#rence 
between the dispersions of Scrence studen s and Hatnaniiies 
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s'udon*^ fs, very •jignific^mfly m favour of Hurodnitics studints 
00 the criterion Thi& dtnotes again that the Humanmei, 
y.Oup lb . 0 e heterogeneous and includes slow learnpri. and 
nior f j rn j"'i n Humar^ities These slow learners would 
* followed and showed better performances in other diver¬ 
sified or vocational courses than Humanities 

The dithotomy of curricular interests • Humanities and 
Si-iettce - hes been proved both by the factorisation of vana* 
bl«ft and regression They have also shown that the diff'sren* 
t' 5 Aptitude Tests (N, V, IR and DR) cluster «nto two distinct 
groups to deierrmn© the two aub-criteria and tfiat 'Interest' i;-, 
a dete miner of a course of study and a good differentiator for 
the two streams 

Rotated Factors : 

The intellective abilities have larger load ngson the first 
'Otated factor General Scholastic Ability lR(lnductive Reason- 
iro) h.!S Urn highost loaditvj ( 64) on it The tnterect-variabk-s» 
t'I fO nea’ly equalloariings on the first factor, the loading of 
Science int@ro-st ( 27) bring m the +-v® direction while that of 
Humanities interest (- 31) in the negative direction The 
Personality vartaWes have very smalt toadmgs oo th® fust 
factor. 

This indicates that the genera! energy of menta! acti¬ 
vities in scholastic pursuits is mtetlwtive mainly, and Cur- 
ncular oi acqutred interest m a good discriminator Together 
ftiih intellective abilities non-mtellective personality and m- 
t*rwta tthape scholastic achievement. 

From the signs of the predictor variable® in the two re¬ 
gression egiiattons tor th® two sub-criteria it is clear that the 
t-xght te^ts group ihemsefves into two operationally opposite 
r'vimps - !M, IR, B1N V und Sc Int in favour of Science and 
B1N, V, N. DH. IR and Hu fnt in favour of Humanities in 
ihut o'der 

The purposeful classification of students with the smallest 
p.obabslitv of error of classification so that their scholastic 
puf«.urt9 ir. seeorjdJry schools could be fruitful and not a waste 
IS obtained by appi¥ir>g a cut-off score to the composite score 
on the predictor variables of this battery It « clear that only 
26 of the Science and 22 ", of thp Humanities students 




79 


fronn the gener.i! sampiB's possess s^ho!3st^^ p om'%n to pioss" 
cute these courses at the seroodary stape and profit by dieot 

The norip/jlly successful sctence students (90) appear to 
possess high®' intellective abilities (excepting DR) and are 
more emotionally stable and confident in thair scholastic pur¬ 
suit than the general group of Sciervce students The same is 
the cas© with normally successful Humanities students. Com¬ 
paratively, the no-mally successful Science students are emo¬ 
tionally more srab’i^ than the selected Humaniides studsnts bus 
they are less confident of then scholastic performartce tt’-tn 
ihi latter. This is m the expi^ctnd direction The dev.nptiv# 
nature of the subjects - History, Geography, Civics. Mr -form- 
mq tne Humimties qroup and tne reflettive nature of the sub- 
piss - Chemistry, Physics, Maths - in the science course m@ 
factors contributing to this direction of amotiona! differences 
This justifies the inclusion of both BIN and F1C scales m 
the predictive battery 

The anaUsis of variance of a 'Between* and ’‘Wahin" 
groups leads to the rejection of the null-hypnthesis that the 
two groups - Science stuilents and Humanities students - are 
identical The relative value of the variable a for discrimina¬ 
ting bctwer>n these groups is indicated by k weights of trie 
different measurements A value of u for the linear function a 
for a ®tud®nt from his scores on the eight variables of the pre- 
dicliv© battery tells us convincingly whether he can be given 
eithar Humanities or Sciersce course when he is to be admitted 
into a secondary school 

A R^trotfMCt 

In the past, education often paid attention to every factor 
involved in the educative process • curriculum, methods, 
organisation, examinations except that which really counts, 
tht student - hts innate abilities, aspirations, in»r#@t, 
temperament and his needs. Th® Secorrdary Education Com 
mission (1952-S3) had therefor®, suggested a diversity of 
oducalionial programmes - in secondary schools to meet me 
varying abilities, interests and talents of students because 
they differ greatly in these, especially around adotascenc®, t. e 
about 14* A proper selection of students for the diversified 
courses in accordance with differences m student-nature 
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»wd tlw p wdTtion of theif scholastic achievements in these 
couises p or to tneir admission are the twin problems before 
i.>c to a'leit the huge wastage m our education 

Presently, setection of students for diversified courses i*t 
done on their maiks in the annual examination of VIK cLiss 
Selection by this croammg off’p ocsss because of virhch in 
telhgent s udwls are sent to the Science course is education- 
.iliv unsound and psyrhologira'lv harmful Secondly, VIII class 
wholastic achipvement which is saturated more with 'g' - 
g#n«r8it scholastic ability - is considered as indicative of tiw 
prediCiiv® power for finesl H S S. C. Examination This i$ stall- 
streahy wiridal becaus® the electives which depend rtKire on 
the diffarennal abilities shape the H.S SX scholastic achieve¬ 
ment 

This study aims at offering psychological tests to know 
and measure the diversities of student nature - the differential 
iptitudes o. the innate and curient potentialities which denote 
relative piomise lor than further development rn a field of study, 
the intetesss or the structuial dispositions which determine 
the direction of future scholastic performonce and personality 
or the totality of a student's individuality. 

Burt. Vernon. Eysenck etc. have shown that the tests of 
petsoodhiy and interest when combined wnh the knowledg® 
of student's imeileclua! ability make prediction considerably 
more accurate While scholastic ability is the power that 
governs, mtereiu gives direction to this power and determines 
d specific field of study for its fuller utilisation, 

N, V IR and DR factor-teat® from Dr Vaima's battery of 
Differential bcholastic Aptitudes' are ssbeted to medsure 
cognitiw abilities An 'Interest Inventory' in which curricular 
iictivitits from both Humanittes and Science courses are 
grouped in twenty boxes of five items each, is constructed on 
the of tfw 'D&von hiterost Te&t ’ in this study, we hav® 
to confine ourselves to the lavslation of personality of a 
student of 14 + through his style and form of work. There- 
lofB, It has to b@ dealt at the non-cognitiv© level, more or less 
as a function of emotiondi integration and personality organi- 
MfiOfi and has to be meusurod by providing behaviour samples 
end miniature situations of every day life of a student, Neuro- 
tie tendency or Emotional stability and Confidence m oneself 
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are the two traits of iterMnaUty selected for merrsurerrtent m 
this study from the six tratts measur««l by Dr, Bernr®uttf's 
'Personality Test' which 4s trartsfaKd mto Msrathi wrth the 
kiod permission of the author 

The eight tests of the battery are adrmnistdred to 640 
students of Class fX in twelve secondary schooH of Vidsirbha 
The crue'ion - school marks in all the optional subjects of 
Humanities or Science of Class IX - though fail.faie, has to 
be used for further treatment One of the functrorr* of this 
prufliettve battery of eight tests - N, V, tB, Sc. !rn.. Ho. lot , 
81N and F1C hes m d«v©lopmg t^timal differentiatron amoo^ 
Cimihes of students Humanities and Science at® the major 
stieams opl«} - 76' schools offer thosn courges end 80',, 
ttudent*, are admitted into them - by students m secondary 
Sthools Therefore, this mve-btign'-on is confined to these 
streams only The distribution of age (15 05) is normal for 
IX class entrants. The mean age for boys is 15 5 and that tor 
gtrls IS 14.38. The sample of 640 students of Class iX repre- 
sertts the population of all students of Class IX offering 
Humanities and Science course because the standard errors of 
sample statistics (N 6 and r) are very small 

The eight voiiablos are factorised firstly by the centroid 
method and four factors are extracted. They are (1) General 
Scholastic Temperament - a genera! power facto'- with highest 
loadings of Personalnv variables Und a dichotomy of Scietwe 
and Humunitios interest, (2) 'Pcriionafity'- (non-cognitive) 
^aclot wmch contrast® ifw noan-mt&llective dynamic side of 
mind ,vith the mtellectiv® fyrtctiorts and formation of interests, 
t3) Smu.est' (Curricular) and the last (4thJ we.iker factor, 
rheae tour factors are further rotated by the Varimax method 
of rotation. The first rotated foctor rs 'G»mrs! Sshofmttc 
Ahthtf’, Humamrtiee tnter«t has negative 1o»dirig on this 
factor while dognrtfw abulfties h^v® the bigh«t positrve load¬ 
ings on It Unlike the centroid fust factor, this general power 
factor appears to be an abdity factor The second and thud ro¬ 
tated factors ar« /’B«oo3//fy(non-lntelf6ctive)and Intemt (Curri¬ 
cular or acquired) rospectivsfy as the initial centroid factors 
The fourth factor is cldafot in ths Vartma* j»olutron. Because 
of larger positiv® loading of V and DR variables on this 
factors It IS Verbal or Linguistic Abrfity, factor. 
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When factor-vflfiances of all the factors (cenlroid) are 
cortstdered togetfrer. General Scholastic T^mpmarmnt accounis 
for Pmonahty (non-intellective) 22‘V and Interest (Curri¬ 
cular or acquiredHor nearly 9 ’ of tho total variance contri- 
bgted by them to the variables of the battery, while the rotated 
factors contribute the factor variances as Genera! Scholastic 
Ability 29 .1 and Personality 43,5",. Interest 16‘V and hnffuistic 
Ability 11 5”., respectively 

The most likely measurement in the criterion from the 
known measurements on the eight variables is predicted with 
the help of a regression equation Regression coefficients usmy 
all the predictor variables are calculated for Science and 
Humanities by the inverse matrix method and regression 
weights for the predictive battery on the two criteria are 
determined. 

The multiple regression equation which is a means of com¬ 
bining different measures of the same object in order to derive 
a composite measure or score is used for prediction of the 
criterion measures and for determination of the importance 
or weight of each of a number of predictor variables Such a 
weight which a variable exerts individually m determining the 
criterion excludes the influence of other variables. The two 
equations are - 

y Sc = .37 X N -f .28 X IR + .16 X V -h 03 X BIN 

- 01 X F1C -.03 X Hu Int. - 22 X DR + 23.46 
andv Hu.ss .36 X V -f .20 X N -f .19 X DR -h .lOXIR 

-h 07 X BIN -h 03 X Hu. Int, -.01 X Sc. Int 

- ,05 X F1C -t- 18.17 

Besidet the 'beta weights’, OfHimal or effective weights - 
proportions of the total variance of the battery contributed by 
the variaWw*ar® calculated for th® variables. They are - 

0^ Sc. = 36.705‘v =: 17.49\ (N) + 11,68^, (IR) 

-f 4,54*:^ (V) + 2.716% (DR) 

+ .21% (BIN) 

and 61 Hu. = 36.16% =: 18.50'% (V) + 7.74% (DR) 

4- 6.95% (N) -f- 3.47% (IR) 

•h 6%(F1C> 
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It IS very clear {ronri th® proportion® of the percentage - 
variances contributed by the predictor variables to the compo¬ 
site that the differential aptitude teats {N. V, IR and OR) cluster 
into two distinct groups to determine th® criteria When the 
criterion at hand - school marks of esssytyp® examinations - 
tests cognitive mind and that too V and M abilities mostly, 
the non-significant contributions of 'Interest’ and 'Personality* 
viihich measure non-cognitive mind mostly, need no explanation 
When the variance contributed by our essay - examinations 
with us huge burden to subsequent achievement for prediction 
purposes ranges between 25 to 30',t, the variances contributed 
by the predictor variables of the battery to Humanities and 
Science achievements are above 36' „ Moreover, the battery 
develops optimal differentiation among the two courses of 
study 

The directiorrs of the difference between sub-group (Hum¬ 
anities and Science) and the sample means suggest that there 
are marked differences m abilities and traits piossessed by 
students forming these sub-groups N, and IR - the intelle¬ 
ctive abilities-and 'Science interest' discriminate the sub-groups 
in favour of Humanities Science Interest appears to be the 
best single differentiating predictor in the battery followed by 
Numerical ability in favour of Science. The values and signs 
of regression coefficients support the above finding 

Humanities students form a more heterogeneous group in 
comparison to that of Science students It reflects on the poor 
selection of students. The poor performers in Humanities 
would have shown better performances in professional coursts* 
Agriculture, Commerce and Fine Arts Girls as a class possess 
less interest in Science. The group of Science stuefents is 
hetorogeneous also. There are very high arid low scorers 
on Science interest arrtong scierK® studems. This suggests 
that many low scorers (Science students) should have offered 
other courses than Science. Scienco students as a 
class and especially the girls who have offered scieiwe are 
better m IR ability or lh@ 'general scholastic ability'. 

Because the present selection of students for diversified 
courses is unscientific and results into huge wastage artd 
stagnation of human talents, students with better promise for 
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mecmn are wlectotf the samples after applying cut-off 
scores to the eomposite of tl>@ scores on the eight variables 
m the two courses 

Discriminant funtion solvss the problems of discrimina¬ 
ting between different populations and classifying them 
properly The a value from the scaled scores on the tests of the 
predictive battery for Science is 1 T5 and that for Humanities 
cornes out to be -1.57, The critical point for the function a 
for the two courses of study is thus - 21 If the u value obta¬ 
ined bv 0 student is below -.21 he is to be admitted irito 
Humanities course while, if it is above - 21 he is to be assigned 
to the Science course, The analysis of variance of a "Between" 
and "Within" groups establishes the relative value of the 
variables a for discriminating between the two groups of 
students from their scaled scores on the predictor variables 
of the ba-ttory of this research. 

Thus, this battery of eight variables offers a single ctassi' 
fication battery which by means of differential weightmq 
procedures, enables us to measure differential scholastic deve¬ 
lopments and predict, from the scores on variables of the 
bmety at the beginning of secondary schooling, the scholastic 
achievements at the end of Class IX of students offering 
Humanities and Science courses tn Secondary Schools. 

A Pro«p«ct: 

Every product of an educational system is to be gainfully 
While addressing a meeting of the State Education 
Minwterg to discuw the mam features of educational plann¬ 
ing m th# five year plan Dr. V. K. R. V. Rao, former 
Mombar, Planrnng Commission, has suggested marking of some 
"tormioal point*", at which studants could givs-up formal 
studies and take either to, occupational training or actual 
pupations 

It wilf be in the fitness of things to suggest here, the 
diwrsificetion of course's at the end of ewh terminal point 
The 11 + selection of students into 'Acarfemsc' and 'PracticaT 
cotirm in England dewrves ouf attention.. The first terminal 
point m Indian system of ©ducaticwshouWba, also at 11-i-, 
and the drv^rsificdtiw of courses boon the lines given below.- 
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fl) f Ac®d@mtc 

11 + i 

Pracuciit 

Students lor the two streams should be <^.e!ectsd on th* 
basfs of 'Genera! Scholastic Aptitude', and a manual or practi¬ 
cal test at 11 -r In th® academic course, ‘‘.nowledge objective 
should b© stressed more and students be provided with a 
course ®f general education; whti® in tbs priictica! stmam skill 
objectwe will have to be insisted upon 

The second terminal point has to be at 14 • Th>j 
diversified courses proposed by Mudalmr Camnu .-..nn (19&iJ 
cater to varying abilities interests and talent, of iiudeni'. 


( 2 ! 

14 4- 


f Humanities 
j Science 
] Agriculture 
•{ Technology 
] Comm»rr@ 
j Fine Arts 
Homo b„ienc® 


The selei, ting of students fo" the,© Mie vn'.‘tiould be on 
the basis of'Differential Scholastic Aptittului ‘ Inteif'St ana 
Personality and not on the basis of school-rn-'uikb m the VllJ 
Class annual essay-type ex j.mination as is pfc^ialaTrt now 

The third terminal point naees to fanj at 16 ■* , when goneml 
education-languages. Social studies, Sci«nc«s and Etfimjnia'y 
Maths. - has to be stopped Herg-after students are ta be leij 
gradually to the fields ot specialization according to their 
abilities, interests and personality This demands that they 
should be taughr only optional subjects m th© diversifi. 4 
courses in Higfiei Secondary Schools for two years 


(3) f Academic (Diversifitd coar$us) 

16 1- 

Vocational - Technical 

Side by side with the diversified courses vocational 
courseS'Teachmg, Nursing, Workshop Practice, Clerical work 
Accountancy, printing and typography be instituted so 
that those who are fit for higher iaarnmg at the Umveisity 
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stage (and the percentage of those students should not te 
more than 20'.,) wil! prosecute their studies further in optioni! 
subjects of the diversified courses in Universities, The rest 
80”. will be learning vocations to stand on then own legs after 
they go out of the secondary stage at 18 f Selection of 
students for vocaiionaf courses will have to be done on the 
basis of 'Sfrecial Aptitude Tests’, Interest and Personality. 

To sum up in brief, there are five areas of informatiort 
which have particular significance in understondmg an adoles¬ 
cent when he is to be offered schooling in general and secon¬ 
dary education in particular 

They are :■ 

1 General Scholastic Aptitude 

2 Differential Scholastic Aptitude 

3 Curricular Interest 

4, Personality 

and 5 Scholastic Achievement 

Those whose concern is secondary education have to be 
familiar with this 'Scholastic Panchasheel' and should be able 
to develop and measure development of pupils periooically 
under their charge with the help of tests conducted to 
measure them 

An attempt to shorten the predictive battery of eight vana- 
blw so that It would be easier to handle it in actual practice 
I. e in silectmg students for the two academic courses of 
study • Scier^ce and Humanities - when students are to be 
admitted into secondary schools, is worth consideration for 
the follow-up 
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APPENDIX-A. 

PERCENTILE NORMS 
(A) Oiiferentidl Scholastic Aptitudes 
(General Sample) N “ 640 


Percentile 

N 

V 

IR 

DR 

tooth 

' ”60 

55 

45 

50 

SOth 

41 

38 

33 

45 

80th 

37 

33 

29 

44 

75lh 

35 

32 

28 

43 

70th 

34 

30 

11 

42 

60th 

31 

28 

25 

41 

60th 

28 

25 

23 

40 

40th 

2fi 

23 

21 

S 

30'h 

23 

21 

13 

37 

25ih 

21 

20 

16 

36 

20 th 

20 

18 

14 

35 

10 th 

15 

15 

8 

32 



Percentile Norms 
(B) Personality (BIN and F1C) 

General (640) So St (344) 

Hu. St 

(296) 

Percentile 

BIN 

Fl'c' 

BIN 

F1C 

BIN 

FlC 

100th 

150 

160 

150 

160 

150 

160 ' 

SGlh 

51 

85 

41 

72 

58 

94 

80th 

26 

56 

17 

46 

37 

69 

75th 

16 

44 

8 

33 

27 

56 

)Oth 

7 

32 

- 1 

21 

17 

44 

60lh 

- 9 

10 

-16 

3 

- 2 

22 

50th 

-23 

- 4 

-30 

- 8 

-16 

2 

40th 

-39 

-T? 

-45 

-20 

-30 

-13 

30th 

-55 

-32 

-60 

-35 

-47 

-29 

25th 

-63 

-40 

-70 

-42 

-56 

-37 

20th 

-73 

-47 

-80 

-49 

-65 

-45 

10th 

-92 

-70 

-105 

-74 

-84 

-66 
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PERCENTILE NORMS 
(C) Interest {Snenrc) 


Percentiles 

General 

sSc St 

Hu V 


(640) 

(344) 

omi 


70 

70 

70 

90th 

60 

63 

49 

80th 

55 

60 

44 

75th 

53 

58 

42 

70th 

51 

56 

41 

60th 

47 

53 

38 

50th 

43 

hO 

36 

40th 

39 

"47 

32 

30th 

35 

44 

29 

25th 

33 

43 

2/ 

aofh 

30 

40 

24 

10th 

24 

32 

20 


PERCENTILE NORMS 
(D) Interest (Humanities) 


Percentiles 

General 

Sc St 

Hu St 


(640) 

(344) 

(296) 

100th 

70 

63 

70 

90th 

50 

47 

54 

80th 

46 

42 

48 

75th 

44 

40 

47 

70th 

42 

39 

45 

60th 

39 

36 

42 

50th 

36 

32 

40 

40th 

32 

29 

37 

30th 

28 

24 

34 

25th 

26 

22 

31 

20th 

23 

19 

29 

10th 

16 

13 

23 
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MATRIX OF INTERCORRELATiONS 
(GENERAL N = 640) 


N V IR DR Hu.Int Sc.Int. BIN F1C Acb. 


N - 3199 3501 1398 - 0598.2207 1906.1504 .2764 

V - 4212 .3770 -.0185 .1833 .0933 .0409 .3055 

IR - — .2602 -0104.1806.0843.0627 .3184 

DR - - ™ - 0152 .0601 0883 .0622 .1262 

Hulm - - -- - ™ -.4089-.1196-.0790 .0226 

Sc Inf ~ .1188 .1308 - 0217 

BIN - - - - - - 8595 .1307 

F1C - - - - ~ - - .1167 


APPENDIX-6 

MATRICES 

MATRIX OF INTERCORRELATIONS 
SCIENCE STUDENTS 
344 

M N IR V BIN F1C Sc Int. DR Hu Int 

N 1 2569 .2694 0868 0850 0469 .0498 0340 

IB 2569 1 3518 1234 1090 0492.0765 - 0792 

V 2694 .3518 1 .1309 0709 1191 3432 1025 

BIN 0868.1234.1309 1 8525 .1232 0982 - 1135 

F1C 0850 1090 .0709 .8525 1 1591 0790 - 1035 

Sc Int 0469 0492 1191 .1232 .1591 1 .0855 -0678 

DR 0498 .0765 3432 .0982 ,0790 .0855 1 0244 

Hu Int 0340-.0792 1025- 1135-.1035 0678 .0224 1 



99 


INVERSE MATRIX OF INTERCORRELATIONS 
(SCIENCE) 

N IR V BIN F1C Sclnt DR Hu Int 

M 

Checki 1211 -2041 2380 0149 - 0747 - 0107 .0477 -.0377 

N 1 0000-1821 2123 0133 - 0666 - 0U95 0425 - 0336 

IR - 2041 1.2061 -.3982 - 01G& - 0654 0142 0665 1344 

V -2380 - 39801 3990 -2752 .2329 1241 -.4142 ■ 1722 

B1N .0150 -.0164 - 2752 3.7106-3.1278 .0851 - 0327 130/ 

F1C -.0746 -.0654 .2328-3.1276 3 6856 -.2197 - 0358 - 0140 

Sc.tnt -.0107 .0142-.1241 .0851 -.2198 1 0466 -0435 0721 

DR .0477 .0565 - 4143 -0327 - 0358 - 04351 1450 ,0071 

Hu Int- 0377 1345 - 1722 .1305 - 0140 0722 0072 1 047 7 


MATRIX OF INTERCORRELATIONS 
HUMANITIES STUDENTS 
(296) 


M V IR 

DR 

N 

BIN 

F1C Hu Int Sc Int 

V 1 4004 

4080 

2114 

0023 

.1183 

0301 - 

0187 

!R 4004 1 

2265 

289b - 0362 

-0721 

.0419 

0517 

DR .4080 2265 

1 

,2075 .0614 

0225 

1074 

0215 

N .2114 2895 

2075 

1 

.2109 

.2369 

1004 

0155 

BIN 0023-.0362 

0614 

2109 

1 

8734 

- 0261 - 

0446 

F1C 1183- 0721 

.0225 

.2369 

8734 

1 

0215 

0021 

Hu Int. .0301 .0419 

.1074 

.1004 -0261 

0215 

1 - 

1235 

Sclnt. -0187 .0517 

0215 

.0155 -0446 

0021 

- 1235 

1 



ICO 


- iryvrRSF W.\TRi> (»r IMTERCORfltLATiONS - 

iHUWANITlEL'j 

-1 V IR DH N* Bl.M F1C Hu Int Scin! 
M 

Chert; 1 bS85 -.5324 - 5488 - 0532 8636 - 86;? 0978 1220 

V 1 0000 -3417 -352?-034r 5543 - 6i:'7' 0628 Ovb 

IR -5315 14437 0501 - 7120 - 4086 6910-0161-0065 

DR - 5490 05f 3 1 31"? ■ 3543 - 5046 6u19 - 1280 - 0755 

N -0537 -7119 -3342 2 6567 - 0440 - 6912 - 18b6 - 0180 

Um ,8638 4096 - 5047 0450 4 8327-4 3586 2999 3099 

F1C - 9547 6933 5617 6«25 -4 3566 5 1257 - 2509 - 2914 

Hu int G97!f -0161 -1;79-1H55 2930 - 2510 1 0623 .1533 

Sr Im 1220 • 0%7 - 0755 - 0135 3100 - 2916 1534 1 04:0 


APPENDIX-C 

R's BETWEEN PREDICTED ACHIEVEMENTS 
AND SCHOLASTIC ACHIEVEMENTS 

PREDICTED CSc AND OBTAINED C Sc 
(GENERAL - 344) 



IS¬ 

20- 

25- 

SO¬ 

35- 

40- 

45- 

fy 

y' 

fy' 

fy’2 Ex’y 


IS 

24 

29 

SA 

39 

44 

49 






55-59 





1 

1 


2 

*4 

8 

32 

20 

50-54 




3 

4 

1 

2 

10 

43 

30 

90 

66 

45-49 


1 

9 

6 

8 

4 

1 

29 

4-2 

58 

116 

74 

40-44 

1 

10 

25 

37 

21 

5 

1 

100 

4 1 

100 

100 

86 

35-39 

8 

26 

39 

26 

6 

2 


107 

0 

0 

0 

0 

30-34 

13 

26 

26 

11 

2 



78 

-1 

-78 

78 

37 

25-29 

2 

9 

3 

1 

1 



2 

-2 

-32 

64 

20 

20-24 

1 

1 






0 

-3 

- 6 

18 

9 

fjc 

25 

73 

102 

84 

43 

13 

4 

344 


80 

498 

312 

x' 

- 2 

- 1 

0 

4 1 

-1-2 

-t-3 

4-4 






tx' 

-50 

-73 

0 

84 

86 

39 

16 

102 

f = 

: 54 



fx'2 

100 

73 

0 

84 

172 117 

64 

610 





Ex y' 

38 

35 

0 

45 

98 

60 

36 

312 
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PREDICTED C Hu AND OETAiNED C, H , 






(GENERAL 

- 296) 





- 

15- 

20 -’ 

■■“ 25 : 

30- 

35- 

40- 

U 

1 / 

fy 

t f’ 2 



19 

24 

29 

34 

39 

44 






60-64 






2 

n 

Ai 

i. 4 

8 

32 

15 

55-59 




3 

2 

1 

6 

+ j 

18 

1.4 

12 

50-54 


1 

7 

12 

4 

2 

26 

■ 2 

52 

1i)4 


45-49 


11 

25 

31 

17 

2 

86 

* 1 

86 

3b 

it) 

40-44 

1 

15 

39 

47 

7 

3 

112 

0 

0 

0 

•I 

35-39 

2 

12 

27 

14 



bb 

-1 

55 

bb 

b; 

30-34 

2 

2 

4 




8 

-2 

-16 

0 2 l 

28 

25-29 


1 





1 

.3 

- 3 

q 

b 

fx 

5 

42 

102 

107 

30 

10 

296“ 


90 

372 

P1 

x' 

- 3 

- 2 

- 1 

0 

+ 1 

+2 






fx' 

-15 

■84 

-102 

0 

30 

20 

-151 

r 

= 4214 


fx'2 

45 

168 

102 

0 

80 

40 

385 





ExY 

18 

12 

- 4 

0 

31 

34 

91 






Li + .99 li + In 4- + 99 L, h .72 L,, 4 96 L, ^ L,r; 9 70 

4176 

99 Li+Lj 99 L, + Lt-i 97 Lg-i-67 L«4 98 l, , 91 L,-~ _24 

3709 

Lif.99 L3+L3 + L4P.99 Lj-i-71 1,1-97 L,. t 99 L, = ^12 

3292 

Lj E 1 -a "P L 3 4 L 4 4" L 3 + 63 L,i r L T"*- L., ™ -2 98 

4321 

.99 Li+ 97 LjT 99 L,+ L.^ 4 + 82 L„ i- 93 L7 f .99 L 19 OS 

4624 

.72Li4- 67 L2+.71 b, !- 63 U4. sZL^r L„4^ 50 ^ P 79 21 56 

T296 

96 Li+.98 Lj+ 97 L., pL* ^ 93 L5+ 50 L«+L,+ 94 L, * 1_1 17 

3806 

Li+98 U+.99 L.,+ Lt+ 99 L-+ 79 L„+ 94 + L, = U01 

4960 




APPENDIX-E 


INTERS! INVENTORY 


(Author's permission is necessary for the us© of 
this Inventory) 



Student Arts / Science 

Date Age 

School Class 


►x» 


Dr. M. Bt. Paimd.e 

3, Farmland 
Ramdaspeth 
NAGPUR 

"Karmaiti Pravfbhaktani swabhava prabhavairgunaih" 


All publication rights in all languages 
reserved by Paramarsha Prabodhmi, 
Bhagirah, 3 Farmland, Ramdaspeth, 
NAGPUR. 
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LIKES and DISLIKES 

From the various activities you duiire to perform 4 ‘S 
intended to know the diversifind course you are mterested m 
For students offering Humanities and Science couibes of stpiny 
tv^enty groups of five activities each in wnich students of your 
age are generally interested in are given bslo.v 

Select one g oup of five activities at a time and thirn 
about the activities one by one 

(1) Out of the five activities plaire tickmartis agaipst act.' 
vities which you like m the ’Like’ column 

(2) Place tick-murks against activities h you do no* 
like in the 'Dislike' column 

(3) If you are doubtful about your liking for an urdivitv 
place a tick-mark m the '?' column. 

(4) Out of the five activities place a tick-mark .'ig.inst tfiu 
activity which you like most in the 'Like most' column 

(5) Place a tick-mark against the activity which, you dis 
like most in the 'Dislike most’ column 

(6) After Completing one group of five activities select 
the next group and proceed as directed above 

Study the following example before you start 

like' ' D.siikj 
most most 


1 To take part m debate, 
seminars etc 

2. To hear literary Lectuves 

3 To prepare soap, cosme¬ 
tics etc, 

4 To write articles on 
scientific subjects. 

5 To study different 
scripts 
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A student has expre&sed his likes and dislikes as shown in 
the above example. He has liking for Scientific activities 
(Item No, 3 and 4) but has expressed his disliking for the three 
Humanities or arts activities Out of the five activities he 
likes the third item (To prepare snap, cosmetice etc ) most and 
the first Item (To take part in debate. Seminar etc ) the least. 

Do not turn the leaf unless you are asked to do it 


1 


(b 


f © 

"In 
1 Q 


1 Perfofmmg experiments 
in Iriboratdfv 

2 Reading sciem e stones 

3 Rcc.rlmg historical 
novels 

4 Collecting old coil 

5 Seeing mines 


'ins 


♦J I ® ♦«# 

(D I/) ' ^ 

^ O 1 -i O 

E'l £i 


Hu Si 


Preparing albums of 
tree leaves 
Observing a bridge 
under construction 

Collecting postal stamps 
of different countries 

Seeing Ashoka pillar, 
caves,, ancient temples 
etc 


10 Observing customs of ] 
various tribes ' 

t 1 ! 

' ( 


i 

Hu i 

Sc 





1 j 

_ 
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3 

11 Seeing eSoctnc poAer 
station 

12 Solving prrsblenns in 
Mathenwtica 

13 Lookmg into atids in 


1 

1 i oi , 



@ ! 

{ m 

' ^ ) 


m 


[ 

<V. M* 1 

1 

J 

O 

E 

m 2 
C 1 


1 o 

1 1 


*1" 

a 1 

; 

' ! 


1 



it'iSlHfJ ' I 

14 Re.irlino «i'tn U'*> .md 1 

bnoKj on (Oiirnnvi ■ , 

16 Ob-,i'rvint> human j | 

fekeipton and ddferont i ~ - | 

parts of It in dispensaries ! [ 


Hu 


S 

1 


I » 


16 EnlistiOfl in air force j 

17 Observing take-off or 
landing of an aeroplane 
on aerodrome. 

18 Contesting oiections m j 

«ichools 

19 Visitmg exhibition of 
htslonca! obiects 

?0 Reading or observing , 

ilihberations. of legisla- 
tivu dosembiy I 


. . /I jn 

'J' 1 P "ix 

C , Q 


Hu 
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i 



0) 


‘ « +- 

^ vn 

5 

1 

D 

1 

1 

! I 

1 

! Q 

-aJ O 

J E 

O 

'•1 ^ 
r 

21 

22 

Visting science exhibition 
Observing examination 

— 

! 

■— 

1 

! 

1 

23 

of a patient by a doctor | 
Hearing lectures of 1 



( 

1 _ 

! 

1 

f 

24 

leaders in conferences 
Collecting pictures of 1 

leaders of other 1 


1 

[ 1 
j 


1 _ 

1 I 

} 


countries i 



— ■* 1 


j 

25 

Mending a bicycle. 



T. 

- -tt.. 

1 

i 


Hu I Sc 


26 Getting information 
obout machines 

27 Handting carperter's 
tools 

28 Learning history 

2H Reading information 
about prominent cities 
of the world, 

33 Collecting information 
about customs of other 
provinces 



Hu. Sc 
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. tl> 

, 




& 

f 

M 

1 S33 


1 ^ 



\ fs 

1 

' "o 

' ndifu 

2 


9 

7 ” 

1 

' Q 

1 

e 

, 

O 

c 


31 feflming sc»ent8 . i 

subifects • • , 

32 Makmq minor rpp 31?^ ^ . I 

33 Writing a poem or a ; 1 

Eitory - I 

34 Tikiii(|pait in memor - ' ! 

■. ition (!r Bh inovti > I 

Couipotst'Oti I 

45 Ob'iorvuuj r'!rt).(( 

THp.lOb ' . . ■ 


8 

36 Preparing mode! for 
scienm enlnbition 

37 Observing movejmentr, 
of engines. 

38 Collecung irtfotn'iUion 
about ladders of our 
country 

39 Reading information 
dbout poiiticdl develop¬ 
ments 

40. Hearing public speeches 
of our leaders 


' ai ' Q 

D ! I 
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41 Propanng mechamiCttl 
toys or other things 

42 Obseiving different 
flowers 

43 Collecting histoncts! 
pictures 

44 Reading information 
about other countries 

45 Reading informutmn 
tiboul scientific 
Institutions 





10 

46 learning about colours 
and shapes of flowers 

47 Reading daily 
temparature and 
weather reports 

48. Reading political infor¬ 
mation m news papers 
and magazines 

49 Taking part in school 
elections. 

50 Collecting information 
about different 
localities of my town 



] 

1 
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11 

51 Mflndnq .micips which 
B'e out of ordfr 

B 2 Ri’.idion sf'u'nr'' infor- 
m.Hion m new, pripers 
-ind muqurien 


I I , ® ' ^ 

i ® ' i -X e If! t« 

I -IS 1-^ 9 -S o 

' Q ~ ^ id ^ 

_) _1 


h ] Ohservuiq dfhherntion't 
in (nVj.ibha or VKJh.m 
ihti I 

54 Re »riT»j information 
tibout the customs of 
different rountnes. 

55 Spendinq leisure m 
science tiubo. 


50 Ob.spivino fartnries 

57. Observin'; ntars nnri 
planets in the sky 

58 Visitinq historical 
places 

59. Reading biographies 
of leaders 

60. Seeing historical 
dramas 
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61 CoKt'Cting specimeiT 
stones, cortch shells 
metalic pieces etc | 

62 Reading history of l 

scientific research i 

63 Reading SdVdrkaf's | 

'war of Independence' of j 
1857. I 

64 iistoniivq historical j 

ballards ^ 

65 Readiny reference i 

books when doubt.s regar-i 
ding scientific information! 
arise ' 
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66 listening science lessons 
on radio. 

67 listening daily weather 
forecasts on radio 

68 listening daily news 
given by repotere on 
radio 

69 listening short plays 
on radio 

70 Seeing historical films 
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71 Visttmg Ifd^nmiSing 
C 0 ntre of AIR 

72 scientific fiimis 

73 Reading reference books 
hkobookof k'iowlcfbi'\ 
world Dirt'onnrrig el<; 

74 listening puf.in«i5. 

Kirtarts etc 
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?b Prepdring p,»(wr ho.it'., 
paper d‘artipNne'4 etc 
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76 Collecting infarmation 
about plant,, 

77 Observing ronsiruliop 
of nestb of birds 

78 Taking part m politu a! 
discussion 

79 Reciting Sanskrit shlok.i, 
after getting up in the 
morning 

80 Being editor of a 
magazine 
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rf1 CoilcLting infomwtion 
about varions birds 

til Obsftving science 

teachers carefully i 

while performing ; 

eKpeuments , 

B3 Taking s'gnntureb and i 

autograph:, of political ' 

leaders ', 

B4. Collecting pictures of | 

flags of different i 

nations 

R5 Collecting pi(,tines of ; 

rockets, spiitnics 
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86 Observing Itghting 
arrangments of pandals 

87 Observing changes as 
falling of leaves, 
appearance of shoots, 
blosoming of fowers 
formation or fruits etc , 
when the seasons 
change. 

88 Keeping information of j , , 

ministers and their ! ' i 

portfoiiots. i . ; 

89 Teaching illiterates to I * 

write and read ' . . ' . ' ' ^ 

90 Reading books from ^ | Hu Sc 

libr aries regul arly _ ' . .. , i . . ’ ' 
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91 Obst’ivinq d.ffi'i* lit 
j oScjr'j uf .1 rail,ii a 
P I't' ,nrii tf'is'ptui' (■ 
frr rtt fii.it, tibo* 

*1 Firir.q p'io*o'ir ■;! ■ 
i tni , • I ! ruDi'i'" 

‘4 Ht ,1 ,, it 'I', ;f“- f"'!!' 

rt' 11/,,*15 ft M t'. ht)'' If 

t'( (; '!•'> -ii ti<m 

'■‘'■j CoJiffTimq in.'s 

I'l*’ ,' f t i, , 

•!lw t -es 





!3t) To b" (I'l Hvt ! I(i. H til ' 

f.' Ivl Ol ‘ > ' III ) t’t 

I t. 


/ To lff‘ ii >, ,‘1 ifnf of 0 

ii rot lif't to fht rti jun 
98 To t<i ,1 ministt’ 

9'J To by ti hOi^uil ffi) mti 
100 To be ii &din! or 

re!-t;itjii« prenctiyr 













